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PROBLEM TO BE SOLVED: To efficiently describe a 
processing for dealing with a stack pointer with short 
instruction length, to efficiently describe the 
processings of execution, register saving and register 
restoration and to improve the processing speed of an 
interruption processing and sub-routine call return. 
SOLUTION: CPU 10 decodes a stack pointer-only 
instruction group which contains a register SP14 only 
for the stack pointer and sets SP14 to be a mute 
operand by an instruction decoder 20. The stack 
pointer-only instruction group is executed in terms of 
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" hardware by using a generalpurpose register 11, PC1 2 t | : .:t*^*%' r ''' 

SPt4,*an address adder 30 t ALU 40 a PC incrementor ' ^ ™ 

.44, internal buses 72, 74, 76 and 78, internal signal 

lines 82, 84, 86 and 88 and external buses 92, 94, 96 

and 98. The stack pointer^only instruction group 

contains an SP relative load instruction, a stack 

pointer shift instruction, a call instruction, a return 

instruction, a continuous push instruction arid a continuous pop instruction. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other 
than the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998 Japanese Patent Office 



ill mmmm IllliiHl IWMKHI 




http://www2.ipdljpo-miti.gojp/dbpweb/connecter/guest/DBPquery/ENGDB/wdispaj 00/08/18 



- 09>e#BH$fW (JP) 02) & W ^ 1^ & ^ (A) (lD^WK^PIS^ 

#^10-91443 



(43)4JfKB 3Fj£lO¥(1998)4mOB 



(51)Inta. 6 




F I 






G 0 6 F 9/42 


3 3 0 


GO 6F 


9/42 3 3 0 A 




9/30 


3 5 0 




9/30 3 5 0 B 




9/46 


3 13 




9/46 3 1 3 Z 










«f#JH©Scl7 FD 


(£29 JO 




4^^^9-135923 


(71) A 


000002369 














/aa\ tit be?t rt 

(2Z)mmB 


¥Jw9^P(1997) 5 Ji 8 B 




JtesCtRBTltKESrte 2TB4 








(72)»W# 






(3l)«$te*fcl3g#^ 


4$K¥8- 127541 




SSIRSSlfrTfcfcflJ 3 TB 3 # 




(32)ffi5feB 


JP8(1996)5^22B 








(33)fl8fctta£3SB 


B# (JP) 


(72)5B9§# 












fifW&lStSTfcfcftl 3 TB 3 # 










— x^yXfetettrt 








(72)»W# 












^mmnm±m 3 ts 3 # 


















(74)ftSA 















(54) istmozm mmxmm&* v-f^D3>Ka.-^ac«^«sg 



(57) mm) 

CPU 1 Ott. *;J<-f>#*ffl(D 

^gsTS. *LT. yifflU^X* 11. PC 1 2, SP 
14. T FU**nff££S3 0. ALU40. PC-(>*y 
y>£44, F*3gB^'X72. 74. 76. 78. rtSPff 
^8 2. 84. 86. 88. A-SIWX9 2 . 94. 9 
6. 9 8^?rfflC»rMIBX^y^5j<-<>$#ffl^S¥?r 

c a 1 1 ffH^r e tJrt^KRT^t/a^*) 




1 

&z $ v t> y m^-m u v>* $ zssrn®*'*.? y f t 
•$h*W*.>> Fn- F4WU &xz?>?mi>*tm 

stria** 9 *»i«-f >*»flw^»*. mswmmsxf 

flWR**:/5?* * F 3- FKWTSP- F*<&4£*. 
1512a- F*£4JBKU 

weo- F*#4*f?i"3iR. .**y±©ifr5©m-© 

x 'J 7#>6i?r#©^— ©U^ $^<Dt~ ZottWSiXf 
irsa^cDSl— ©u^x $3&>6ME9f#©S— ©x y 7 
'v©f s -jr ©<saS©4>&< #4. ffliZZZyi/X 

frien - Fft$#. fluey * y ±©mrfBH-©x y 7© 

S*7-fe» hflNR£*:/2?x* Fa- Ffc£#. 

Btliax * 7 £ # -(> £«S u^x ^©rt^i -fe 
7 F fMRCc J: 0 huIB^ * 7 F U * *ffi£-J- S e £ 4 W 

Clt*S4] msaaKfenr. 

-fe 7 F WfflWJ. BPffi"C-$;t 6ftfclPffi:t 7*7 
F flHR£ y * y ±©Bf 5©f- dr ©if ^ X(CMT 5f- 
*tf<fXflHR£4S*. 

FtSlfiiHtrlB^-^-y-^ XfMR £ (C£ 
"5*. «EWfB*7-b7 FflHItefiWlS'? Fl/C*7 
■fe? Fffi4£j&U SJsB^*7*^^>$$flauy^$ 
©rtSiWBB*7-b7 F«l4ttI^L/fcffi(cJ;9B?ifay* 
U7 FUX*»Srscift»a4-r4tlWWifflBB. 
[«WiE5] «W0Bl~BWai4©t»m*>cc*»»,> 

iNg3X*7*tf^>*#ffl^g¥#> Fn- 
FK&S&ff $B4W LXjr??^:/* 4»*** fc»© 
X*v9#4> **IMM*4£*.. 



9 

(2) #$¥1 0.-9 1 4 4-3 ' 

2 

tMllK*-5*. IWaX5f»^jH^>jr^uj>xir©rt 

[IM3I6] IW8B5«:*Jt»r. 
- ffllE&lHIHRtf. fl>ttr5A6ft^jBg;ttflHK4S 

*. 

frfBBPfitstttfistHyfBx j/<9*#<t yzmmw* * 
©rtS£ *nwr s jaascmiax nmm 
10 u^x»©^^6ffir^ffigpnms4imr««i9© 
4>& < £ ^-^©Ma^tf ^ c £ 4#m£ SflfflttBI 

T> 

* » * # > * JfflHKMfftf . «ft U ^ * *»je 

iwr**^* ^ f 3 - F«affr*aa^9 

20 irtaiiM 7* 7 a ^sc; 7 t*#<&©4>& < £ 4> 
ItlBiSKT' 7 ^^^^SO'mfiaaM* 7 t"*^©^* < 

(cs^etifcxi? 7 i'^a^L/Tig^[5i7 , 7^^-rsM 

SROmria^ jr 7 f*»6OTB8HR©uyx jfKaglOT 
7 7YS*ja©il>& < £ fe-*4. MIBX 5? 7 
^#^>*#fflus?^ jt©ftSfcJ:»)Westi4y*y 

7 f u^Kac«iiea«!us?x*i$j£fli«4KaE-j*.ff 
30 5c£4#ii£-r5tffgMffli5isg. 

[I»*18 3 11^17 (C«)^-C. 
0*>6n-l*"C©U^ jrft^T^S n/c n ffl©ia 

ifiaa^T' 7 s/ ^^^so'a^* 7 -^^(O'ptsi <th 
fg£ ut, wiBuj?x*»iw)t»rti*»wi3e3tifc* 

40 ^ ^ * T©tHK© u s?a * *»6 * y * 
7 f^»iSorg^[i7 , 7'> J .T^ffiSi>l>ria^f 7 
**»6ttiBtW*© i/s?x »(c2tlkLrttttaii« 7 tYS 
AHl©il>«c < £ t-*4. HEX * » dnlW > *«B U 

y^ar©rtSKj:o«jesti«-»<*yTFu^K:a-s* 

tr 9 C £ 4!|#S!t£-rStS$R*!ia|5ISg. 
Cfl*^9] gf^7X«8©(,^*HC*JC»r. 

50 * y 7 F 1/ *«CS-3|M -t y KSW 6 n/cX $ 7 ^ (CS 



■* y r K U*£s^j=g4 , 

£M2titcm%&&T KU*4fc£J:5flll8!I-f-5lfr-© 
fflJ^£©4. 

fax 

* C 4 £^Sfc4 TZffi #B&m@Sg. 

c»«aio] i»*H7~9©i»mj&»R:*»(,»r 

WE* * » * # > jrJSyg u jp* * ^j^g s hs ^ y 
r K ccaE-?*y * y icsw^nfc^ * , *©i*i§!;& 

«iEB8*Wb^S«:«tsswB*dr „ 6 ©gaffing 



C 5 10-91443 

4 

©■tea oawB8*m i/*7*«spt6c 4 ^#^4 -r 
[iwas 1 1 ] m&m 1 ~hr$jb 1 0 ©(,>rti*»fc*j 

W«»tt*^**ff r SR. -rf* y K«»6hfc 7 * „ 
f©W^©»n ©x y T-s©8iria /n^AW>$| / 
*©rtS©ffiasOH«ia»-©j: y T©^t©^p 

20 *ur Ku^jcas^ff^^Si. 

B«saftissomiaa!(»(c«^^Biriax * » 

CWsfeH 12] &r LTJW*-3W htxtcimo) vis* 
*£. ^ft*©M»uy**{c*93r&*ifc;*i. ^ 

40 [|f^i3] -W^Bi 2 ©i»r*i*»K*j 

<^r. r 1 sc^r&3t4£!j^4irst»$g#yiig 



fS^l-lf^l 3©i,»-rti*HC4s 



[!*3trBl 4J 

CiS^JK 1 5 ] w&a 1 -if ^ 1 4 (o^rtiiPtcK 
tt©fWBA5ffliaB4 tatg^4 ^354 ©A W^^ff 5 ^ 

50 [11^16] l»*JH 5tC4»l>r 



5 

n s c t £ #m i -r s v ^ * n a > t- * - * . 

[S*^ 1 7 ] fl*^ 1 5X« 1 6 <D^-rn*>{CiBt8 

s titc-? a t> p 3 > f * - * *$tt c t £%mt t zn 

[&W©f¥fflOTJJ] 
[000 1 ] 

[0002] 

[««KIBRCf»H*«»»l/J: 9 iT 3 

2Mv h©f*-* £$tt«rtSR I SC££©?</*P 
3 > ta-$-C«, 3 2 t v Y moWiS&^ifim^ 6 

tfittr*. v-^P3>e*-£©[5]8g*l$£ 
>h3<?£C£rtUH*£*>6?&S„ 20 
[0003] tZZf)K 3 2tvh<D-7ji>uziyVa. 

fi£-p-C£"C©f&<££3 2 rTtBj$-rS£. # 

[ o o o 4 ] c-c. 4n©ftn««. Pmmhm^ 
w«ci«t< y*y©flwii»**fo±3ttsfc«>«:. 

MHi*5r- *© fcf » MW: ») fit* l? » r tl©@£fi 

?T-o"Cl*fc. 30 
[000 5] Wttt3 2tf» hB£fi©*£* 

#K 1 6 fcf , h ©@5£fittf 5 £ feTF©<fc 9 ftMa&tf 

[000 6] BP%R I SC*SC©W i»P3>t»-ji 

fc. a-jt, c©j:9^tea*fe^r6i^©mria^© 

[0 00 7] flIAtf. ?^^^>i?(Cff#©*7-fe 
[0008] C©«t^fC, Wfl|UJ?^jtftf»fW*i-J- 



Wl 0 - 9*1 4 4 3 
6 

ESt£&£. CCT*Gfi*W*.«32tf» RcT* 

^*y©flM»*©Mt*iB<. 
[ 0 0 0 9 ] *fc. <CtH«*i*«MiW<5 
y*y<>&ftfC!&K(cttStot>. **y©Jtt*W&ttfll 
£l>5iS*>6W:. H£fi©*^KH6-j*. **fi*JS 

[0 0 10] Sfc. W*.tfCOT©J:9fc;iir»2>jW 
>*KHSI^t*- h^©BttfflAtfflkfi!Sti*l- 

>*£K9&5fft££®3ia < JK:fBj$U Htf3#-S>C<t 

[0011] -tee. **»j>#-f:/*sw»)»s*!Hi 
*tr5«^. r*4«tfjfii»A^fi , C'e©*^rt«*iB 

t»fc. 

[0 0 12] $/cS£©#K:R I SC^CCPUlt, 

y (c t * -fe ^ t * c £ & < c p u iWciSilcc^ < <om 

}fo£, S(0ji*SKl^^ , ;l'-?->a-Jl/©^©uy 

[0 0 1 3 3 JWT. ^^©^rfelJ-^U-? 

[0 0 14] IS?^J?03>f a -$©^t5 Mi 
c P u©ui?* y * » *K:f£jgi,fc 

oaiB-r*fc»©ft^«#r>r(,»s. -€-©/cto©»ffl© 

[0 0 15] WIB»jBl/«:»>aiHLfcD"r<5fci6©«^ 
KHj-riatUi OTtt. ^>r;l/|±©8 0 3 86(CWL. 
"Cv T8 0 3 8 67"P^5 5>J (John H. Crawford 
Ratric P. Celsigner S R) CC«T©J:9 

[0 0 16] WfeUJ?^*^*, j»K»*iitrA^4 

l/T push, pusha, pushad^?, ^ 
^ » 6 UJ?* ?cJf)©^£ P 

op. pop a. popad^ii, 
[00 17] p u s h*M*-CU5?X*£a*?*K:St 
jitfi^tt push E AX ©<fc^{C^7>K£ 
l/-CUy^^?:Jg5£T-5. Ctltt3 2 tT^ h U^*E 
AX©^-C*€>. l/^^EAX. ECX. EDX. 
E B X & £TX * 9 9 (Cft < li^tt. 



* 



7 

•push E AX 

push ECX 
'push EDX 

p u s.h EBX 

©.fc^JCp u s h 9 i!T. 
[0018] C©J:5(Cpush, pop#^l/^ 
* £ l*-rr>mtl,T:\,>Z>t*-7Vx.i> ha- F©1M 

< aQr-So 10 
[0019] ^CT8 03 86©WT68^:cDiRfflb^ 
X*£TS:X£ V Zicm&iMslCiZp u s h a */c« 
pus had 1^£H£5. p u s h a«8*©U^ 
X£©K*©Tftl 6 fcfv hU^X££*Mfc£l,. pu 
shadB32t7h4Mtt1'i. pus ha. pu 
s hadiCfcOpu s hf*M*£ 8 MB*) iE-TCi^BS 

[0020] pop. popa, popad<^icoi> 

[ 0 0 2 l ] pus h 9 t©^*ij^« 20 

us ha, pushadfcj:*), iiifie8:£©L'ixX££ 
£TX# v * {c«£i£i?»^c 3 *a-S„ 0 
*»U 4#©J8£<t;fc6:£©ig^©J;5tc85fc^©U 

[0022]IP^. 80386©J:5&Cpu sha, p 
ushad, popa, popadi&^T©^ 

zzi&ittzt. u^x£©£t£ssm • ftiB-r-Si&g 
©»>£$*>. C©^*;l/©gt,^Mft^£&*>frtf 30 

c ©#^©^f -9- ^ * jw« < & a £ c » s niafts£ o 

[0 02 3] Sfc, c a 1 l*^t>y *->^l?t?-9- 
^ >^iK b ft: «3 . mtintul- 3- ^RSfigfc 

^©ffiS^miBWMS^SiJiS. S^ORI SC2f 

^©cpufcfc^ttt, cn^o^i^y^h^iTW 

(*7V*.>? l-a- F) £^rr£C£(Cj;9. Stria 40 
C©/c&. cal l^'^-^IW^iJ'f' 

[ 0 0 2 4 ] ##£BJJ©gffjfc|:, y 

[002 5] */c $^Ote©gWtt. Ui?X *ilig 
•^b^X^miB©^a^r. 3&^J:<faxBU fdOii^ 50 



#PPP 10-91443 
8 

[0026] 

x£ z$§-mwxz*v£m<D*'<7^ K£-r 

5^-^*^ ha- F&ffU 9kX*v*#'(>Z9M 

I^X*tc«^<*Kg#ia^<s*ifcX * * *Ji<^ 

ffl^gp©5f- * h 3 - f £j|?ss ox , :/s? * 

tax * sr >*#ffii*M*S¥£, HuiaMiaim^acKStr 
ax $ v >zmm *©rt^F{c»-5#ntf -r 

[0027] CCtCtet^T^-^xd' ha- K£«. — 
ti&^ny^Aa- F©c<>:£(,> W *«B^(c*j(, s r 

-ciaasftr^s^'p^Aa- 

[0 028] *^©ttfg*aailI8S«. X * v >? #j > 
"^^>f U i? X # £&{f*f^ 

W>*#ffliSH*i¥©8?S&. ^f^f5 0:^1t^snrc» 

[0 02 9] firiex £ ? ^sj<-f X 3? 

* * # 4 > $n§tJB u y * £ £|R o a 5 fc*©#ffl©* ^ 
a- F^WLri^fc*. ha- F©*^-7 

^FtCX^u/i'^^^^ S/c«e)©ff *B£i&g <!: 

u^cc^ I5fiax^^^d<^>i?#ffi^ 

SftiX* 5* ^^^>^#fflU^X$*Bg^©2t-^-7> F 

iort^o c©/c«>. yifflu^xd?©i o^*? 

[0 0 3 0 ] 6£or^BJ(c«fctltf > 

^tats-r a ^ * ©^^©.totfiBAiiaiiifs^ffl^ 
[0031] *$m\z, S!ffax * 5> > 

4t*mmL. wriantf#s*^ sfrtaci-Fi^^iiff-r 
^ * u ±©#fi?©s&— ©x y r^hm^om— © 
u^x ^ ^©f ; - ^ ©^HRiy c BffiaB'T-¥©ll— © u^x 
** 3 ?>itriaB>f-^©0— ©x y r^©^- ^ ©ira£©4>& 



9 

[0 03 2] ccicte\,>-r:mi5zt>vi>$ 
<$mtc$ih2>mizv- tit. jttvtuvzit 

#^©e&&tf uyx#^6y*y^©gi£©:£&< t 

«. £%©£©;(*: 'J ±©x y 7*®%? Z>tc#><07 F 
[0033] WEn-F#^tt. 7 

u^x* imfBwiirsfc*©*^©*^;!- f** 

©fc&. Z$ ? 9m>iilCWm'3mtJ*:i)7 FUX 

& ^ * y ±©x y 7 i u j? * * ra-cf 1 - 
[0034] $«9iu:. man - f**&*». frta^* >; 

±©iwfa!fl-©.x , ;7©7 FUZ%ftM-rztcih<D*y 
■fey HcBW*fMRr*a*7-fe7 HMRft*^S?x* 

h a - f tc^#, wrta^tf Huia^ £ ? * > 

^*'J7 FUX*1$Jg-r*C4*»»4^S. 

[0 0 3 5] Ffflfiitt, *7-fe 

MB*%»3*ifct'5>*it*©7 Fl/^*JBjeT4t|^ 
©«fc5«:iai«W{cJB5£r*it6-etii>. *7-tZ7Ftt 
tt*£/*,ft:WEn- F#*3WI!f Sn*Jt^. fi£©R 

mm us?* $©rtgsw74z 7 Hinvcs-^&ttes 

[0 0 3 6] ftoT*5t7*#^>*;R0f«rB*7"fe7 
F ttlRK:*^* 1*£ s ns ^ * 7 F 4 ^ * 

'J±©xy74 l>S^X*IBT^-*©KaWHl*tft)-& 

[0037] *fc*»HK J:ti«. * 7 

0, *i^*±©ff*©iy7*fBje-rsc£*fiiJtt£ 
*t*. C©fc&. 7 r -i?©f-^X(CfSDr«!i$a<^5f 
? * * C i #T * . x * 7 * ©^ffl5»$©lRj± 

[0 038] *&9§I2. MSB* 7 4s y Mttffitf. BPfflT 
^fcfcftfcBPtiat^-fev FfSIRi^tyi©^©^- 

mw. neBPfU-?*? Ft^^ie^-*-^* 

tWRifc*^*. WgBHlfB*7*7 HWB*2aftffli/7 



(6) *HH¥10-Jb'i44 3 

10 

oii§a^*';7 Fux*«3ersci«*aA-r5. 

[0 0 3 9] FflHRiti. * 

7-fey Fffifcal&fiPfi-Cjg^Lfcfcofct,*?.' gfc^- 
*^-fXtMR4». &£^£^*yj;T-*©-!MX 
*t»9. 'aftf-ftf-fXtt. 8 If 7 F©>W Ft 1 -* 
1 6 tfy F©^-79- Fr-£. 3 2fcffh©'7 

-Ff-*9©2" (nttsajb) ?«s*i4. y*y 

±©7FI^Xtt>W F#ftK^A6ftTfc*K ^-77 

7- Ft*-* 

io tty-Fgtfflcfcfeti*. Sfot, ^_7-7-Fr-£ 
©^*«;r FUX©Tfi©l Iff Ftt0 4&»). 7-F 
7*-*©>*y7FU*©Ttt©2 tfy FW:0 0 4& 
S. X£y*siW>*©7Fl'Xtt> 7-F*»*J&L 

SSTS»£©*7-fe» HiOTfioitr? F«0 4& 
0. 7- Fr-:$?©y*y 7 Fl/X££$f &*§£©:*- 

Fte©T<4©2f 7 HK0 0 4&S. 
[0 04 0] *fc. £ifcffi->7 F4&. ^-^©fcfy F 

20 jfK? h (J/7 F-f>tfy F) (C0#A&2'7 (•*(,> 

[0 04 1 ] *#5Ucj:*i«. 7*-*lMXfclS-3&. 
mlB*7-fe7 FHJffiWfBoSS&Hs^ F£fif Sfcfe, 7* 
-ftf-f Xfcj;oT-*Wfcfc**Tffi©t:7 F?:#BS 
OT. BPIS*7-b7 HMRiEJJ-i-iC 4*5^*4. m 

*u hwtof-zvjxoms* ^©ssjgs-r 
sw^cctt^r. <t«5A#t^7-fe7 FffltcJ^^nj^ 

4 ft*. 

30 [0042] SftJfoH**ffll>SC4K:J:-3"C. t*-* 

©^*y^©»*ii*. K*fflL-«K-t©7*-ii^-{x 
[0043] h?ibx tn9#4y fmm&$ 

*. mRWR^^i. twax*7 j»jp-f>ari)p(w^* 
#-/>*»fflui?^*©rts*aE^*c44i$ai , r 

40 5„ 

[0044] «riax > 7 ^ > ar9tt#^». ^ a? 7 

*#-f»#fflU5?^**»ffi«*4-r*fc»©*ffl© 

tf'sn- FfcWl/Tl^fcft. it~fV>s.9 Fa- F©^ 

^7>F«:x»7^!i<^>$ £&5Tf 5 fc»©»«** 
B4b<tC». C©yt». **7**tMfr3ttfct>ii£. 

a-7wrf ett s hri > * 7*- * ©tea^f 7 b©*mwd 
ffiaai*ii(i«r*c 4*srt5„ 

50 [0045] *ftWtC J:<itf^ ^ 7 i»©»«|3WSfiKfT 



11 

X £ v 2 x. y ur^s^rtf 5 J©^cW$&-c& 

'&«, w^u-^c^cx^i'tf.Y^^sfrs-tt* 

*kS;Ht5 t £t\ JEtEBft^lSKlfcfcST F 1-X}g5£ 
[0046] #3SHJ1«. KriB^S&ttfS^. BPffl-C-^^. h 

fit^sMt n t tatax ^ $ # > # m-m u ^x # ©ft£? 

*<Dft®frzmnmm&mmn*m£?zwm<D'j>rj:<. i 0 
t i> -jjoumztf $ c £ £-r -s. 

[0 0 4 7 ] ^BMiCj:irHi. Xfv OB* 

coo48] &mmz> &moxm&rJv p>utcm^<o 
us^x # mriax n » ip # j zs $m-m$t<&m&. 

'j>t £ < £ ^5r^tf -rsBR. Htrtas^© u^x 
^ * y r k u x {cso'mria^^t u zmmtm £ cc£ 

[0 04 9] ^5 ^a£»^*y{C^^6n/cXif y i7 

ccf ; -$*s***ar^-rsc:£. sj^^ttMiax 30 
:7*->^S^ffi&c>'#^?--5>a5S£tt t mfiatSJflS 

Srtos^t?. ii^©tt m.$mmmz 1 © u e^x <=> 

X£ » i'tc^-^^T FU^^t5fcft©p u s h 

<*h*. x£? tKDft&zisitzi'icm.Qm-rp o 

4Wl/tl»5. ip u s h^p o p^U, U-J^X 
££X£ y^©^-*©-^®^^, SE^OSWcf^ 
5X£**tf^>#©M$r£tT5. 

[0 05 0] ^oTSS5c<3DU^X^£X^^^t , 7 r -^ 40 

[0051] Lfrb*§mic£tiiz. mam*? vis* 
ft&^m&mm* ? zf-ft&zmif-rzt. pus h&<& 

U^X££X£ ? 2 £©R8©7 r -- #©■$>*) EX *5Rt>'^E*> 

?>Bxt>tc{*5x* v >*©m$t£ i ^r^ft- 

3C£*sm3fc5 0 C©fc#Jg®:©uyx#£;*£ 
©FEfl©:r-#©$S2££fT5*§£\ Push^^« 50 
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P o p^=&< *)jE.-?C±lCj:K)*-7i?xi7 F=j- Flf 
-/X7&iif^-rS©?:R5<'C£*s-C#-5„ HtcVui/^A 

[ 0 0 5 2 ] ^HJis, O^n-lSTOU^ff 

^ v zf < £ i>—J5<D* zf 

F*s. H0iaS^U^Xdr#^1«fg£ LT. 

scrta u^x ^s^©t»-rti3&^jg^$ n/ts** u 5^x ^ 
s-^^*. swajWf^a*. u^x*o*>6iifriesitiS 
u^x »s^r^ s u-^x ^ * -ccds^cd u s>x 
^ e> ^ * y tclaw e. ^/cx * v u r m&m 
»f*t steSRo'Sutax Zvipfrp, Mieifitfc© u x 

BCffBX^^ ^4<-f>d'WfflU^x$©F t 3^(cj:«3^F 
JS^ftijtt'jT F UX{C3E-3£fff5 C£<?t^fSS:£T 

[0053] BtttFUl Ui>X jr^tRK«<S«^. U^X 

Z&ftM-r&tcibCDT FUX?rWUTI,»S„ *«WC« 
0*^n-l *"C©3lMU/cU^X^S#-CHfrlBU^X 

[0054] ^HJ{c«tn«. «rBfflft»H?X ^##(C 
ffig<DUi>X£#-5|£}g5ET£t:£{t < fc»3. UiP^^O 
*>68«fia«i^U^x ^S#$-C©a^ L/fcH^t© W x 
£©rat?f t -5r^7 , !?>>^T-5MSSfy : ^f 

x it #-5f o © u i>x ^ *i p> jimsk: u x $ &m t z> <t 

[0055] ^:«bj«, Mtantf^i?^. HfriessfcDu 
^^©li-rn^^ou^x^©!^^. Haiax^ty 

* y «cr*^ e.n/cx # ^ ^tcs# 
#S£. mria##ii^#S{cj:-SS«fax* ^-^©s# 

Bfria^ *> > f j: o r * •> > h 3 tiitm a« 
B&tm&vm u^x *«sa«H<oii%tt«T* Jt«*- 

S£?r^*. B«iaS#iA^^5. ^-©A*£m-© 
ii*y*'jT Fux^s^S-r5Strii*^*yr Fux 

(omnm^ic «x ^ v >? ^ > u ^ x ^ ©p^s 
£%s<fc j 5{c$(jiaiL > -en«p*»s*ii^T fux^ 

#IS4C <fc X£.m$ n/cS*jA*T F UX £ %6 J: ^ 8HJ 
ICffiiZXit yirfrhl >7- F4S#iiA/c£^©^-7-fe 

v K»*W^-r^-©A^J®^£. mria^u^ 

^ *«jeW«* €>fitria«tii^lsII!i?:^D/cffi-C^ s 
n-SU^X^©^?:. BUia##3i*^*U T F UX(C 
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s«©tfc«ts*«:»r5*. mLov^x^t^omn^ 
[0056] jwfaffM^fm^ ma „ 

««r*R*a u#s<t . BtriBgE^a t/*R«: j: sure 

J&-©A# 4ljt::©A;>j£ ft]#grjjng t,»*ii;Mte* 

y r k ux£i£#©4 . MiaJra^s©m-©A 

*fl§U5>*dr©rtg4tt4J:}K:«8PU 

*fflU7 FUX£j^Rfc£oT£lfcStifcR*ffil,7 

FPXittSJ:5W»rs*-fl)A*WSll#a4. ttIB 20 

Jn*TOJ&r.©A#«:tWB;** 7 **>e> 1 v- f*»* 

jM,/c4£©*7-fes» hffi5rffl^-rsm-©A*©lffl# 
84. BWER*WL^*yTKUX«:»^#|WB^jr» 

*©rtS*R#mi/. flffi**ft#sK(c£-3&ft£3 

*l4US?**Kt^**R*Wl,f«4££*. Msait 
tl^R©Jt«86*K:IS-3* . max * y *©rtg©B» 

[0 05 7] c©ct^{c-T6iaiKbfc«iTW?^-r 
t&r**. ffior^fti»y-h»[©flwaffliEiB-«^3i 

10 05 8] *&9Jtt. yn?7A*')>«lC!)7 , p 

^ji/-^>^6©'; *-:/*^v**$MM^*s#. 

«ria»«****ffr4iH. y*yicRW6*i 40 

tc* * v >?<Dwm®m-<ox. y ^^©BffiaT'o^^A* 
> * vv>7> *©rtg©ftirawwe*-©x y 7©fl 

g© zfa a t) ? > * \y $ ^<Dffl§<D'ptj: < 4 i> 

3h*j**yTFi/^KUirj*ff^#ai. itriajfiSR 
tfwrfa&a&Kig-^* iff ax * ? * #4 > u * 
(omzmi? s#&4 &tstt c 4 &ttft & -r 5 0 

[0 05 9] CC(CiJl>r-9-^-?><ttt t SUDii^ 
8£oTtf:/Jl/-*>'s$Mgrr<&fc£4tt. ■y-^-^i/- 50 
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^MuiJt'-^>9^tfrr&^i{>©v7 F-^xTfj 

tf. *fc-y-^-^>*»6©y tK)& 

y 

[0060] jM^-y-^-^^^tt-rs^^sjia-y- 

TVU- * o y 7 A * -i; > £ ©ftjg^g 

»#sB»4&*. 

[006 1 ] *»WrW:. tm*-7to~*Z'*&tit$ 

*^©*tTRDf-y-^/i'-^>*>6 y **^*sis 
ftr siBtcma ^"n y 5 a * r> > * ©ftXRvwft t> 13 
"Ucfts. hp*. ^^©tfrWfiosHKt. 

>^K-r5^s^iria-y-^i'-?>*i6©y 

a 4 ft* Buia^n ^7 a* •> > j>©^2Kcracff©*^ 

y^->9©ffe©;b-f->'N^i!S^©jnajig©[fi] 
[0062] V7F"&3:T«»)ia**^fi««£l/ 

fcii^cf*. w^.«cpu#©tf$e^ai5iss©^©tt 
as^fifttrs^B-fe 7-y--xf— ^x u^x *©^jis 

^9©»^ltRA^©liffi$K:^o-b stf-XT—ar* 

[0063] *ftgBK. i«OTJW)5-W6#ifc||»© 
ui^x^i, c>m4»©9Ulu^xjiK:Wi)Sr6tiyb 

^fUSEUMR**^** Fa- FK*-r4at»^7 
^»*^ac«!«j|« » 7'ifr£©4>& < i t-*©*^© 
^SJxi'Fn-FSlllRl/T. Btt^x* Fa- F 
KS-3*IWfWi^* ffl^f 4* S 4 > D3BXR^ » ^ * 

4^scfmBaR>i< » ^#<^©i!>ft < 4 t-^ntf r 

Sfig, H«iaSIS[©uyx5f*>6>*y{i:|S:W6nfcx^ 

» i"^a«UTtitt0^9 ^? s^aso'Sirtax^ » 
fea©ii>ft < 4 mriaiuaifi-^R^Kfiax * » 

7 F ^ *4ftgHMB4 Cctf-^tfT 5 

#a*d«»C4*»»4f 

[ 0 0 6 4 ] *^BJ{i, ejusus?*****?*^:/ 

* 4 orttffl-r 4*g^©OT3atfi^» ^a^SEfina 

[0065] *«WK:«thtf. mes«^7 s/a*^^> 
linear* » ^«^**jt r * 4 . push 
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C©/c»1giSc©U^X££;*£ v #£<Dffl<D 
?-%<DW&*'i : T')W>-£i. push^iWp'op 

7^:/#fi<ft.&C££[IIigL. JWttftlf- 

-r*c£ft<. «»)ii*«mRcfi»-^'>i'-^>3-* • 
y *->©toaas©raj±£0£c £#-?&&„ 10 

[0066] *^«©m$S®SlaJSSWR I S 
&£C££1#&£-rS. 

[0067] R I S C^sSOte&teSlMlBSW* ^- Kr? 
[0068]Se-pTRIS C^ODtfflS^SIilKT'tt. 

fi#*£ < «c o * * y ©<£ffl3fj$#j: < ft <,>. 
[0069] ^b^cc ititf. r i s cyjzxDmmsm 

BHWcfcHT. ift^fi£giM-f.2>c£#aj5fc. ^*y© 

[0070] *9ffl<BM3mmmt* hse«©^* 
a. 

[0071] H^a^^fflc^ipj^s^^fflt^ 
«^fctb-<. ^©f^- KK»r*«FM*Jiiir*. 30 

^fi^^r^ffl-TSW^. ifM^TEfiftgfcatfffl**© 
£P^^*y£^<fc<&fflT£/ci6tC&i. &fMttc& 

[007 2] #3Pj{t Jctitf. -«3fC^ft^S< ft 

&^T&iSH^7tfift^#a5fc£©£P;5^. jt«y& 
a&*£J:<<£ffl-r£C£#tii*S. 40 
[ 0 0 7 3 ] :$#£^<DW i'Q3>e>-*B, fffaiU 

Vi *) £ &&tt c £ &#g&£ -r So 

[0074] *^{c &aau£tf&< ^f* y <D 

[0 07 5] ^^©v^^tan^f^-^li, gijiax 
# 7 * sJW > * KWa-^W r * - h gffc® £tHRift#qn 

t*&mt?z. so 
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[00 7 6] intHZsjUCWMrntX*— hSQK 

FU?L«C©ig*l$>S. C ©lift "ItS© y ^ A ©MS 

REM * ®t&^¥£SMlft (Cffl± §t5Ci tfffl* 

[0077] *^<Dtt?1MS». MrttUft:;*£&9J®7 

[0078] *|&§f CC J;ntf . < ^ * y © 

Ti«^ft«^g?:fi«T-2. C £#ffi3fc£„ 
[0079] 

[^©nss©^g§] j^t. xmrnrnzmmtcmitist 

[00 8 0] (SU60J1) 

( i ) *mmm<Dc p u©*f&& 
$mmm<Dc p uw:^ -f ^ -f > £ n - f • * h ts© 

t-*t^^7(cJ:-oT. «£A,£"£r©i&<&£i-y- 
SB^Sn-CfcO . &mtlzM<DC P U©Mlt5^Bg 
[008 1 ] &fC££it0||<Z>C P Uii, X £ * > 

^*fflU^X^?rBg^©^^-7> K£-T-5^^^4' h 

3- K^wrsx* -7 ^#-f>a?*ffi#^©^-fe 9 

[0082]Iltt, 1&mW<DC P U©IHilS^©0 

[0083]$CPU10tt, ftJiUS?** 1 1 . 
^A#^>£j&tfg$&$ftT(,>.SPC 1 2. 7"cH2v1f 

(PSR) 13, X£ 
$*fflOl/i?Xjir*SSP 1 4^t?U^X^Hz v Y 
£. ^3-^2 0, g|Jffl^^S2 2. T Kl/XJIDI 
ALU40, PC-f>f y^>#4 4SlO'S« 

rtgp^*x7 2, 74. 7 6. 7 8. &mnum^u& 

2. 8 4, 8 6. 8 8m^ts. 
[0084] »B^f3-jf20tt. AJlLTcj-fi? 

K^rftSgEL. gg^^Sltf -T-2>/c*{C^ft 
toS*?fl». jfiWttWWi^lfl^r*. : ft**. 
y ; 3-^2 OttMfB^^f >*#ffl^©^-^i? 

[00 8 5] BPi»£j£i£2 2tt. ^-^i?* ^ h =J - KtC 

^*nfcBn<B(ca-^^. ntfB${c^ffl-rs3 2^* f© 

EUffi^-^^^b/cO. S#^©H?f {C£»Sft 0 . ± 
1. ±2. ±4©constant7 r -#££>£b;fc«5'r5. P 

c-f>*' y^>^4 4W. ^©Htf-y-^^-'Uca-^gt 
PC 1 2 itteJBSttfc^ai/-? A* >?>f ©le&r^f 
5. 7KUX))DgS3 0(J, #fflU^X^(C^$tir 
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t>St»$-S>JMt£j&§2 2 ■C£«S*iaBMBf t -*©Jn 
^-^fc^f S. A L U 4 0 t2ftfiK)raN£gi* 

[ o o 8 6 ] t tt, p imftmc&mrtz-pfmm „ 

£^A/COS. PA_BUS7 2-£PB_BUS7 4B 
A L U 4 0 ©A*fi^*fi3W S . WW 
_B U S 7 6 « A L U 4 0 OSiJM&g&RQ Wt,TiJUS 
US?^*{ce»-r*«lfi9*Wr*. XA_BUS7 8 
Biftffluyxfl 1«>SP 1 4rt>e>&r»mUc7 FU* 10 

?*-**^t i Afi-stjgs 2«. 

C P UrtflS©&flto>6ftas© I _A D D R_B U S 9 2 
^TKb^-iH&eSi-i. DAflHHR8 4B. CP 
UrtaiS©#aW»6iWW>D_AD-DR_BUS9 6^T 
FUXf-jr*eg6-J-*. DINMtH8 6». CPU 
fl»©D_DATA_BUS 9 83&>6CPUrtS©ft» 

^-^ses-r*. DouTft^ssB. cpuf»j 

gi5©§a5*i6^SI5©D_D ATA_BUS 9 8^-* 
I AA*Wft8 3 B 1 A&9&8 2 ^mts 
Sft*&Mt*l (PA_BUS7 2. WW_BUS7 20 
6. PC 12. PC + 2) ©W»4fT5. DOUTA^J 
ttft 8 9 B D O U T{f 8 8 ^Htfj § ftS&Ht-tf 
(PA_BUS72, WW_BUS76. PC12. P 
C + 2) ©W»«t5. 

[0087]$ fc, CPU10 ©flnE&$B8MBft$7 t 
3-#2 0©a#*SWJPfiWC»rJ*. *^©|»f* 

fcc&5fc©T\ -^f HufB 

[008 8]#CPU10B, 1 8 If » h©#£f*- * 30 
XX (I_DATA_BUS) 9 4, G&f-tiTins 
Z<Dtclb<Dtirf}7\ : l>WZ (I_ADDR_BUS) 
92i, 3 2 F©^-*^* (D_DATA_BU 
S) 9 8£, f r -^T^H2^©fcii?)©7 :: -5?7FU^A 
X <D_ADDR_BUS) 9 6£. 3>Ma-;HI** 
©/c»©0^Ufc»,»3> FP~;l>;s**ftl,Ttt$£{I 
*!©*»•) ttOStrS. 

[0 08 9] (2) tt&mDCPVtitZl'PZ** 

v h<Dltm 

&{c#SUfe04© CPU *qrr Suyx>t?F ©ftRtc 40 
our, !jMKfc»»(c-3i»"CBiw-r*. 

[0 09 0] 02tC*HiS«?!l©CPU©^oU.i/^$H2 
» *!UM(©CPUB. %mi>i>** 1 1 4 

18*4. PC12. PSR13. SP14, H^bfc 
t»ALR (SffiStgn-UJ?**) 15, H^O&UA 
HR 1 6£#t^^y;**-t^ ^ ■ 

F£^^t/'C(,>.S. 

[0091] mrtainffl us?** 1 1 BmsntctHiitt 3 

SiaflB 1/^*1 lB^-frSSBRtfTFU 50 
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[0 09 2] *fcPC12tt. 3 2t?H©^>i'ii 

U»;i*«£&'*-&&BPC4l>l>. PCtCfgMSftA: 

[0 0 9 3] KPC 1 2B. O-VtiQmvffi&rtiz 
X-*-£C&Btti*%l>. cal ltfrft i n 
Oii*. WWA£-*-*4. 7n*5A*$>*BPC 
1 2fr6R*tf]3ft;**?*fCjia3ft&. C©1§iC# 
*&M»«*fT3ft*4JRtf 3*7 FU*#PCtCfS5tS 

ft*. *ft»s*^"r»ttr*»64Bttr**. 

T, retM*reti^KJ:»).R»l8m7 

FU*#*#?*J:»3S#tlJ3ft. PC12(Og!l§Sft 

[0 094] PSR (^n-fetJ?*?— araUi***) 
13B. 7 9^«4l03'C6tlT:C»<S3 2fcr? hU£?X 
*"C*9. CPU©?WE©tt»*«*Ori»*. int 

woa*. wwwBa-j-it. *ft*ft©*ja 

Rfc. *©B$©PSR©tttt#X* 

?*«:il$3ftS. MfCret iffo<&©H?rC, BBS 
ftT I >fcft*« P S R (Cfl0| $ ft * . 
[0095] SP1 4B32£»y F©X£?4MW># 

»foi/y^$T, x^9^©5feBi#fl6%3-r^$ f ? 

ti*ttSP4l>t,>. SP(CttttSftfctt*3-f 4*B 
fc9-F©*»*»b"a»*fc«>. MB** v*tf^> 

£©Tft© 2\fvh awe 0 ?as. 

[0 0 9 6] &**v*#^>*B. ^WWtfflKb 
©SEfr*». f-5t»:/©»£K:#i»ieir3ftS. a*** 

* 4 > jr ©jgR *tT 9 * * » * * w > $ mmtitQ t u -c 

B. call r e t ^^©ftfe©JU-5 v >'s^ft 
f**^, ■ j'iH-f>jrgHM^. pushn^ 
ft pop n*MH$j&i*5. 09* Be a 1 1 
$ns<b, *rxdf?i»jH-f>dr*t7-F-9-^X (4) 
1Qt l ?9VjtZ/\- (-4). 3ft. PCI 11$X% -jfliC 
iiilSftS. Sfc, ret^*»H»T3ft*4. jMJCX 
*9*J:»)R03*7FU^PCKO-Kgft. 
»*iJ<-f>*B'7-F^-fX#^>*-';^>F ( + 4) 
§ft*. i n t*^*9EffSftfcO. *fcB. 
*. WKfJW6ftOfci*(CB. X5f»^KPC-(>PS 
R©i»*«T©*J«riBiSft*. 
[0097] 1) SP = SP-4 
2) a*»*iiW>f"C£Sft4:**?i'©5fcB)IWllUc 

pc^rjiig-rs. 

[0098] 3) SP=SP-4 

4) aj^intf-f^jrcftSft***? 

PSRSiiaW"*. 
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' {0099] ret i ^^R^hSi. JbfBittjg 
"call ret i n t^^HtfSn-5 

[0100] ^H5feWc*jl>"C h?^i at. ^ 

<^©^t mmmc^t o £isk*©i^tk: «t 

-TSi. CPUii^ai'7A*'»^ (pc) ttT'n-fe 
9-9-xf— *xu^x* (psr) &x£9*«:igigu 

h7 57'©^iC#- 3 T, PSRtfJ© I Eif-j h (fflf? 

W^UTStx. ^ft£Lk© vx * UJtg 
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[oioi] h- -7 * 7'tos^e>7c©ji/-^>ic^^f-r-5 

tctt. r e t i r e t i 

<t. cpu»x£9 *a>e>PSR. p co^micm^mo 

T. PSR^TcOffltCR-rit^tC. H«3 7KUX(C# 

[0 l 0 2 ] ALR (HilnSS?n-i^x*) l 5&tf 

ahr {nvm&^jwT.*) 1 6 ic-^^xumw* 

[0 1 0 3] CPU©^FO^Ui/X$PSRl 3. S 
PI 4. ALR 15. AHR16iiO-K^f-,T 

Vim u^x $t<offl~c7 : -zmim*n >> c t&mikz. 

qmi'i;x$m^&m-i~t:*5K> . t©# 

[0104] 



10 



^•b?t^f-^^u^$ o 

SP 1 

WffiiffiM.u — U s?x £ 2 

WWiMW^JlsisZZ 3 
(3) X* vi'SO'^^f ?#-J>ZlC'H,>x<Dffl.W 

x z v t> « j * >; tt i> $ w 6 n/c— b$i ettm^f . 

•5. X* ? ^sJ<-Y X# 9 d^^y©— #Jh-?$ 

[0105] x#9 *#-/>£©— j&ft&«jmcoi,>T 
S3*ffl^TgiBj-rs„ 

[0106] H301 00tt^ ; t'J(Cg»P,nfcX$ 9 30 

M^gp^i o 2*ssfifcts^$n 

fcf-STiSini. S P 1 4 (C$$^$ tl/cX £ v 
Sf - *o >; 7 F 1 0 0 0 55? 
ori,>£„ £neggp# 1 0 2 ©T^fii 1 0 4 »K 
tc7=-^^ts^$tirc^^-c. ttiifls&i o 2©_h 

[0107] ^nv^^-i^dt^^cv-Ycomn^ 

OX^Ztclb. X Z v *tClt$R£## j&M*ttS P 1 4 

©fS«ft3ftfcx£9*#^>££4/cfc^Bcifr;&>LT, 40 

SP 1 4#^"T KbX©1ftE££ l 3fc:UT > SP14 
© <fc 5 ct x # 9 * # > * l*»«:«aKX * 9 * (c&IA 

[0108] (4) p.*? t>#-<iszmm$i<$imc.~z>\,* 
xa>vm 

9ft r i sc^©cpu-c«yiffluf x*%x£ 9 * 



T-fe>^©IBM^ffi 
%PSR 
%S P 
%ALR 
%AHR 

>*#ffl©Ui?Xd?-c*^SP 1 4*WUr*J«9 . BalB 
X£ 9 >if#ffl**»©»fB»Jfc&**. 

[o i o 9 ] jwiex£9*#>r >£#ffl#<£mt. x# 

•^«i<^>i(ffOUyx$T*5S P 1 45Bff^©* 
^>FiU SP 1 4tfc^>T»fp&*»CJS:5i» 

^i#^(add, s u b) . D~7)\,- 2-l"^ft1fcr2> 
(c a 1 1 m) Stf!>jf->^ (ret?) ?© 
ft&©;i/-^>^#tirr£ift^ jftlfc/?^**^ (pu 

shn), SSft#9 (popn) ^^tf. 

[0110] Cft6CC04r£<c£9? S©tt. xfty* 
#J>$&m$t<%X3bZtclb. t^xi/Fn-FKX 
* » * # -f > * «r#^T S /cfe©tf$g36Si^S % k » i l » 9 

V>«r^R"rS»* «K < IBiM- -5 C 4 3&*T * S 4 1> 5 SftS «> 

[0111] $/c. cn6<D4^«fflk^4^«>;(cK 

? > n - a • ^ - >©&3&*ft$J: < tf 5 c i *iiB* 
[0 1 12] CCT, t^-f>*i3-Jl/3n5«^ 

©mrssx ^ 9 * # w > nm-m^co^mm ts^vick 

5 »htl1tX* v #<DVgmVMR&X * 9 >^© 
^7A5 0 0 <t-y-^;U-?->5 2 0«, C3>'-/7!)i 
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5 4 0 IW* ? *<Dfti^lTU 
i>. 5 0 2 BiRffl U^X * R 0 -R 3 ^flj-r&inaa* 

ift<&lit EP^ 5 0 4 CC^1-BtiO^*J|ltT3 ftfc&X $ 
9 4>#-Y>* (SP) «>*'J±©X£9£5 4 0±© 

-;Hfr<&j^T 3 ft S £ . Hff OftM*? > 5 

jisZ&mft&T&zyffr-i-y^ftt&TZtiiG (c 

a 1 lift^) #H*T3ft£. i*ft«*«3«T3*i4&. * 

(SP) ©ffittgS&WK: -4Wit4Z/9 
•;pf>hS*i <H4©©SP#1D . > 
*®SP#sjgl/-C(,>5*£ ?J±Oxi;7 5 44(cy 

[0 113] ^-?>5 2 0fljT», UtT 

* r o ~ r 3 Mm* ft-cofcffi*;* * » * tcis^-r -5 

«ffll*ff 5. 5 2 4 It. iUfflU^f R0~R3Ktttt 20 

#^>*»fli*^-e**aa*^»i/a«^ (push 
n) £^t,ri>a. »«^**fTS*i* tiara u^ir 

R 0 ~R 3 K«Hft3nT(,»fctt3&«jtlftW{CX * 9 *{CK 
j£3ft> 04©5 5 OiCUkt^^K., ZZvitb^OlC 
ttttSh*. C©^©glEffjW*t>a (5 2 4®) 4. 

(SP) »5 4 6«}BUrc^ «3)S 

P) . 

[0 114] 5Wc*:/;b-*>5 2 0'Ctt. V7fr-f> 
>r^*4*-F*88W*©IIffiS*lW. 5 2 6(Cth 30 
Ucadd^B. X*9*#-f >*!WB*M*r*S;* 

9* #4 

*«CS» 3 tttJ- 7\>u - * > 5 2 0 T&fflf S 7s if 9 * ft 
(SP) tSX'WF£l?±#0fllrX5 4 8K:8ttls (@ 

sp) . zt2) tc**?:/*-*>#*yii-r**-F£ 

[0 115] 5 2 8«-9-^;U-5 L >5 2 0-C^— h^SS[ 
tyiffi US? X it R 0 - R 3 *El,>fc*BI%ff 5 C <b £^ 

t©££X*9$'#-f>*©(4g«©SP£ 40 

&mtit<$rc$>Z s P#JBn - F*M** 6 % n-cfftoft 
*. 

[0 1 1 6) 5 2 9». ^*y±KttlftSnA:*-hS 
*S l *9UBUS?**R l icfcmt Zm&S Pn- f* 

* (®SP) tf>6Y'U Fflftf* 7-12 9 Ftt&ft'r&Ji 

2 8©Kffll©ft*«:ttxa» 9*jJW>*tt*Jbi,&i»© 
r. 4--hS%0^«<;7Kl/XU. X*9iM<^>£ so 
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hffl-c#S3n. WESPlMin-»F»4** 
ffil»r«i*A<iafllb5?^*i©-t>0R»J*tT9Ci*J 

[0 117] *fc. •y^-7 e ->5 2 0*i6^-f>7'a 
??A5 0 0<CKSlttCtt. ^^9^(cf$jg§nrufc 
iara us? x f r o ~r 3 ©fit^iara u s?x * r o ~r 3 

^{cL«twn«tte>tti>. -e©fc«i){c$r. 5 2 6©* 

*1*>t<DWmtW:liXPZ>. 5 3 0K^Ucsub^ 
K®mz (®SP#JI) . &lcx*9i'«:ttttStvc 

i>stWR5 5o*iafflus>x*Ro~R3«:aiB"r*ja 

a*tf9. 5 3 2tt. X*9*©tf|g£iRffiUS?X£R 

0-R 3 {c^ii-rsr-steffl^tf 5 X if 9 *#-f >*» 

ffl^T*SjftKjJ<9^^ (p opn) *^UTI,> 
S. »<^*9EffS*i*ixjf9i'«:|8W3tiTHte« 
5 5 0*JtH«I/i>X jtR0~R3KJttlW«:<Ba63n. 
H4(D5 5 0(CnVrj:9(C. X* 9 954 Otcf&JASti 
So C©^a©»f*^teS (5 3 2©) £. X*9i> 
5}<^>^«5 4 4?:JiL/-Ct,iS (®SP#M) . 
[0 118] 5 34fcty*->#^&7j*t,Tl>S„ USB 

^7A5 0 0(Cbyfc^„ C©i**jatWrtt. MIEX 
*9*#-f >*#ra^r*4>; *->ft^ (ret4 

■rx ^ 9 ^ x Ttt&tts *i/c^ > 7"n ^5 a^© •; 

*->TFUX#Wr*^«:»ttT5. Bn%^-f>^o 
^A5 0 0©>X©^5 0 7CCMS. 

jy-ln if? a 5 o o tf&mtzz n vfofmx. 7 

t£&®tZ (04©®SP#li) . 
[Oil 9] «TIWBftX*9i'!P-f>ir»ffl#^(cr> 

K^^Sf>*^fB$©8lit^«:o(,>-cp*ffltcSiB^-r.5. 
[0 120] (5) Xjf9^«l«-f>*«tfo-F** 

itrjc ufc <t 9 k c ^ >/< -f - b mkwm&A * 

9*#-f >ir«:BKt-3WTBBtl'r**^'5?x* Fa- F 
C3>^-f5»X*9i'>J<-f 
>**>6*7-b9 h*5X©£C5«:Y^*-f h/cW^-h 

*-Fa»d~gtt^-f F^-^t?**. SPtC 
tSJftSnfc^if 9 i^^-f >$ttxir 9 i>±.<»*- vmn 
ffiMhZti&W&Z 0 0©5BKfflW©T F UX-C*5 1 
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0 0 0£^bTl,>5. h$£%t.a%ftm-rZtclb<Dx. 
VT tLTffiMXii v IsZ&jt^VT FUXtf 

fc&©xyr<bl,T^tt^nx*?*3lW>£+2. X 
%v tr#<iZs% + 4*jt*:V7 F UX £-T£X£ i, 
©x'J7*i, *- F^&d~s£&*frr-2>/c&©xyy 

^^ey? fux£-tsx£* ^Jt©:tyT#5i&§ft 

* - f i iaffl u ^ x 3? 5 s - £ ©fgii£tea#s ! &g 

[0122] 2fcS5fi6CRI©C PUW C©«fc Sfc&ilM 

ytsbtc. x*"y**iw>*iMNN*D — 3-c*sspta 
£. 

[0123] 

Id. b %Rd, [%sp + imm6] -(1) 20 

Id. ub %Rd, [% s p +imn6 ] - (2 ) 

Id. h %Rd, [%sp+iirm7] -(3) 

Id. uh %Rd. [%s p+inm7] •• (4) 

Id. w %Rd, [%sp + imm8] -(5) 

Id. b [%s p + inm6 ] . %R s -(6) 

1 d. h [%s p + imm7 ] . %R s ••• (7 ) 
Id. w [%s p+inm8] , %Rs -(8) 

(1) — (8) «#<^3- F£7-te>:/-7-Clfix£Lft:k 
<D-C&£. ( 1 ) teX** VIPhrtA Yf-Z Is 
i£5RbTU^^dfK:Kil|-r-S#^'C*'3. (2) »X£ 30 
vffrhm F^-^fc-fefUitSgCT U^X^CfBi-r 
^^-C*0. (3) «X#? i»3&»6^-7«7- Ft 1 - 

* -y >ifc5Bur u^x jrtcfiog-*- •S^t?* *) . 

(4) «X£*^j!>>6^-:7 , 7- F^-^tfaJ/SgU 

rui^^tcigg-rs^-c&o. <5) tsx*?** 

67- K^-^U^X^CCfSgTSf^T&O, 
(6) h^-^fcXdr^fCgjlT 
(7) ttl/^i!^^-? 1 ?- F:r- 
*%:Xiivi>te.^k?z>tit%-c$>*), (8)«u^x* 

[0124] [%s p+imm6] , [% s p +irran7 ] , 
[% s p +imm8 ] it. ZrtttiWm*? » Mf4R& 

3*1-5* 7 -fey HiSP 1 4tCtSiW$n/cX^ ^ * 

[% s p +imm6 ] V ±<D*r-*i<r>*f-%*)r4X 

ifij^A F©B$. [%s p + iirm7] itM -t 'J ±©7=-* 

F©B#. [%sp+iraii 
8] «^*y±©f ; -#©7 r -#lMXai'7- F©B£© 
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£06 (A) tC^-Tffl{C^^i^ hn- F±T«6 t 
^ Ftt*B6 1 4 ib-CiB&Sft-CO 

■5„ L/^l/^^-HtfBftCW. imm7©*§£- (BP^f 5 -^ 

Httlt-; H2Ef^S^'7 h l,TX£ **jJW >£icjjn 
Sf^^t;. £/c. inm8©*B 

^ (Bp-fc-^-^-y-rXj&^-F©*^) . BPfil*:?-*:? 

htf$R6 1 4«2tf* Ftil^hUXir^iK./ 
> * icmWfr *< # * 7 -fe » KB*i^fiR $ ft -5 „ 

[0 12 5] cctctet^rx* ? ^£«^*ycctswe> 
tl/c— I^BattftRia«(rH». BtfgB^^eUTFbX-C. #9*. 
im5lC7jk-?XZyi7±<D*-bg&. (a~g) ODftg 
£Jg5&r -5 

[0 12 6] 06 (A) it, MIS (1) ~ (8) CDS P 
*B*fP- F^feCDtf"? F7 -*-;l/F6 1 0-C&S. 06 
(A) {C^fi'SttSPtBttn-Ff^tt. 

V h. Ui?X 5?r^©^- *©KiHT*S C <t *5VS*a|- 
^3-F6 12 ( 6 bf u> F ) „ gpffi-CjgJgSJ-ifcBPffi* 
ht&$B (6 bf? F) 6 1 4i. fgiiStgli&StR 
fflUi>X^©U^X^##6 1 6 (4^*F)£^*, 

^3-K6 1 2«SP 1 4£&fP*ffl£-rSP- F^ 

-c^sct^-rftiioni-FiBtffa^-^^-fx, -y- 

4 >J£5SSLy f -te*PS£5R©J3iJ«:ir»i;r^^.6n-S^J5:-l> 3 

to*^/c*. t^xi'Fa-FC^^Ftcxif? 

FttfB6 l 4«KiMM^i^S7 :; -^©X*^i'^^> 
**6©*7H2» Fffi££j£-f S/c&©t»$8-C&-5. C 

^o/cJr^tc^-^-y-^x^p^to-re tr ? vc 

IhMZtiZ. $s)H*t^ifd:£Ui?x^©T FUX6 1 6 
mria ( l ) ~ < 5 ) ©»^»^ £ s» itfrh^frtc 
s^^-^^^^n-su^x^cix^x^M*^ 

fulB (6) — (8) ©H^lJX^^^tCS^iiSnS^ 

[0 1 2 7] 06 (B) it**? tLXVLm 

*i"T*o-K*^ («TzflJBa-F<fH*<t<,>-5> ©* 
^xi" Fn-FOtfy h7^-;l/K62 O©0!te^t/ 

[0 1 2 8 ] 06 (B) K:^T<fc6«:yU8P- F18H* 
t»ff«ft*J^*y £ifl.fflU^X^ffl©7=-^©lKSI 
-C**C£^-r^^3- F6 2 2 (6t-; F) . EPffi 
-C}|^$nyfcBPffl^7-fev h«fR6 2 4 (6t?F) i 
X ^ y >? > ;J? £ UT^fflT^zaffi Ui^X zzftm-? 
Z>m— ©Ui^X£##6 2 6 (4tT^ F) <t. fKj^*f^ 
<tfr£iRfflU^X£;&!ff^-rSffl— ©U^X^S^6 2 
8 (4tfs F ) 2 0hry F©^^^*^ Fa — 
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[0 1 29] 06 (A) (B) «. OfftfcX*-;** 
<fc 5(C. S P*B*fn- K^mfflo- Fifc£ 

10 

[0 130]U(T. x*?*fi>6U2?;i*K:?*-*«iE 
1/-C (5) U^^*>e.^ii 

h^v^Kf-^m&th^thX (8) ©&£ 
(Ui?;***^** ? i'K'?- F7 c -££BX9i£tJift£ 

[0131] *na 1 *ffll,»Tcn6©f9^4HEffr4 20 
fctfUCjfcRfc."- F^XTttaMEOliTBHST*. eft 

6©^«^gP©y*y (ROM) 5 2«fcf) I _D A T 
A_BUS9 4*^LTeaSS*l. CPU10©^r 
=>-#2 OJCA^Sft*. i^f3-^2 0T ( 

#3ftS„ *fcSuieE|Iffl*^2 2{i > -f-tSriMXK: 
IfcDTIilBiPfil^-fc:? Ft*fR6 1 4©2r^S^7 F£ 

ffiffl-fStf^-fe? FfiS4£fi&U PB_BUS7 4{cffl 

spi4tt**»*#.f>**»ttt/c*j»). 30 

C©«t«7 FU*MI&3 0©A#(c*giK3tifcXA_ 
B U S 7 8 (Ctti^j"C# <5„ 7FUXft|*83 0©t>5- 
£©A*«. IPffi£j£f§2 2©tfj#-C&.5PB_BUS 
7 4K^KSti'C«,>*. TFUXftBIS3 0©lH* (A 
DDR) 12. DAtt#*8 4*fl-l/C$W|S©D_ADD 
R_BU S 9 6 K«ttS4ra»5. 
[0132] Fo-;Ujl- 7 h (BCU) 6 0 

tt. CPU*6BJ*Sh*S«yjriXHt#(W|Jyi 

tM*y (RAM. ROM) 50. 5 2£©7 r -£©A 40 

tttfj*«flpu read, wr i TEtmmms&j* 

S. 

[0 13 3] £T9-Ff*-*K#ffil,©SPtB*fci- 

F«*©»W©»f¥R:^t»T8Hlir*. 

[0 134] ^-F^-dHtofflOOSPffiWo-F* 
^#HffSftSi. SP 1 4(CttM3tifcX*7?#-f 
>2©<B<i:. WEapfl+^-b^ hHHR6 1 4(C»-3£BP 

yK*aiyffl©-»»*!;7Fu^4fissti4. *t/tr» 

**yTFuxfc»^&y*y±©t&«*«R#ffl3ft. so 
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tf:^** F3-F©ittBUS***##8 1 
[0 135] 07B9-Ff ; -^^fflb©SPt|*fa 

- F^©«ft*Rw**fci&©:7n-*+- higr* 
[0136] iirteifr£©!if?©eflK s p 1 4 icrms 

HX^ZZ.* v >##XA_BUS 7 8 fctfcfoS 
ft* (Xf-->^2 10). Sfc. BPffl4fSS2 2*SBp{| 
*7-b» Ftt&*>6£/&t/fc*7-fe", htt1mri«PB_ 
BUS7 4CCtfJ;fr3ttS 12) . 7FU* 

ft]g£3 0tt. frfBXA_BUS7 8±©ffl£ltfiePB 
_BUS7 4±©ffl*fl»U ( AD D R) V&Z 
'J ©^*ffl U7 F l/^5rD Affi^8 4 D 
_ADDR_BUS9 6K:tiJ;*7?£ (Xf-5»7"2 14. 
*=rv-f1 16). •5-0-CCPU#>i=>BCU6 0'N©r 
-*R*Ul/y*x*F£4|#7*?^7K:ttt). ttS5 
y«y©y~F?<f ^sitfT-r* (xf ^2 1 

8) . «I%WEBCU6 0JtRy fx^hfi|#Ka-3 
*. IJiBR#HJl/7 Fl/^*^*y7 FUXiL/T^* 
yfr^-jrtfRAfUStl. D_DATA_BUS9 8 
KHtfj8ft*J:$M»"r5. D_DATA_BUS9 8 
±©f*-irttD I Nffi^8 6 5r^-bTWW_BUS7 
6(Cffl^§n^ (^f -7 7*2 2 0) . *0T-WW_BU 
S 7 6±©ffltt*£=i- F©SaB**4«C* uy^ir 
(Rs/Rd) ©7FUX (4tT» h) 6 1 6T}gg3 
ti1tlsi?Zjt3miit&l'i'Z.$ (%Rd) (CttMd 
ftS Ufv^2 2 2). 

[0 13 7]*(C«7-F"f-*»*ii»©SPffiS*B- 

[0 13 8] 7-Ff-*»*3&»©SP«»a-F<& 
❖*^fSn64, SP14fcttlA;Stifc;*ir?*i|«-{ 
>*©ffi£. ttGBPtt*?^ Hff#R6 1 4CCS-^#BP 

y#*i&*flj©y*y7Fu**»£jj&3*is. ^-u-c* 

75*** h=i-.F©fWei/5?;**#56 1 6"C#5£3ft 
UXK£-?&tt£3ft&>*y±©xy7(C|R£3ft 

[0 139] HStttf-F^-frfcti&aoSPtWn 

- FA^OWtiKW-TSfc*©^-**- hH"C* 

So 

[0140] B!flB#^©lltf©«»JCC S P 1 4 (CttMS 
*l T C »S X jr 9 f # -f > * *l X A _ B U S 7 8 fC Wl 3 
txi> (Xf^230). Sfc. EPffl^S2 2*iEP<B 
*7-fe» Ft*$a*^4RSUfc*7i2-7 hffliimi*5PB_ 
BUS7 4(cffl^3tiS (Xrv^2 3 2) . 7FU^ 
ftffiSSOIt. SfrlBXA_BUS7 8±©ffiiiflBPB 
_BUS7 4±©«i£Jjn|lU feS (ADDR) 
^%y^©ff#i&»7 FU**DA<M*8 A&ftbX 
D_ADDR_BUS9 6(Cffl^-TS (^f?7"23 
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t£%> U^X£ (Rs/Rd) ©7 (4tf7l-) 6 

•1 6t?Ji^$n/cU^X^S#*WT^U^^^ <%R 
d) {CtS^3nr^S7 r -^3&iPA_BUS 7 2 CCfcH^I 
{Xf y?2 3 8). PA_BUS7 2±©,f ; - 

fiiDOUHt^SS^L/T. D DATA B U 

S9 8Klffl^3tl.5. (Xf 9^240) . ^ITCPU 

Z> Uf-^242) „ fiP^BfflBB C U 6 0 ttftrfB U * 
XX Mf-*fiC»"3£. ttriES#ii*T KUX^y^r'JT 

KUXiLT. D_DATA_BUS9 8t?gjM$nt: 
ttcy*- 5 0(C§#iitftt{ / p£f{Hj©T-&., 

[0 14 1] (6) ^Sb^ 
09 (A) ~ (F) «. IS^^-^XCfefcoTT'o 

^A*^tf ^nsii^osji'-^xcj:^^* y±© 

[0142109 (A) fC^TMA I NM-9->2 1 0 
CM #©M£I a ©Htf B#fC fctf^y^'J _L© X* 
WlMRCfX * 9. * > * (SP14 CCfelft Sn-C 
OSfil) ©tRJS£09 (D) tC^Urt^S. 22 2«M 
A I NJU-?>2 1 Q-C&m-r&tclZXDXZ vZ>m$Sk 
7n^X*5t). X£ ^^>3f(i2 2 2<D$mr FUX 
2 3 2£7nLT(,>£. 

[0 143)19 (B) ©SUB l;U-?>2 1 2tt. 
BUlBMA I NJU-5 1 >2 1 0^6Pf«4T,rSltfSn-5-9- 
^-^>-C*)S. tSUB 1 ;l/-5=->2 1 2©3f-^© 
«91b.2 1 3©H*fB#(CfcttS^y±©;****^ 

©£»&&*$?*#'?>* <sp(ctsjft$nT(,^ 

I) Ofti^HQ (E) tC^Uri>-5„ 224(iSUB 
l;l/-^>2 1 2-C&m-r2>tctb<DXt"jfmm i $:7r;l, 
-Cfc*?. Xf v ^Ji<-<>*«2 2 4©5t5MT KUX2 3 
4 £7nLT 

[0 144] 09 (C) ©SUB2;U-?>2 1 4« v 

mrtBSUB uu-g=->2 i 0*<&i9i£tiT£?T3ti&-9- 

t/Jl>-^>-C&£„ iSUB2JU-f>2 1 4<DWm<D 

mm c 2 i 5 ©nff B^cfews ^ * ±©x $ 9 

ffi) ©#$§£09 (F) {CtkI,-C(,>5. 226«SUB 
2;U-?>2 1 4T^ffl?-£fc«>©X£9^I^£^l, 
r*J«3> *#-f>£W:2 2 6©3feBlr FUX2 3 

[0 145] C©<t^{C^©^^-?>CCto/c^-C 

[o 1 4 6 ] 2|Ejgt0ia>cpu-r». coj;^*? 
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©-or&£X#v*#^>#igS&#^<tl,-C ^CK5% 
[0147] 

add % s p . imml 2 ••• ( 9 ) 

sub % s p . imml 2 ••• (10) 

<9) ( 1 0) tt*^a- K£T-fe>:/5-CfBj£bfc*> 
©■C*S. (9) (iSP 1 4fctttt3*lfc**» 
>*fc»r<5WfBnlMr^'C**)» (10)«SP14 

io fc&mztitcxzv j zwmmiLft<9t-c 

£>S. 1ml 2(2. ^©^^i>* ^ h 3- KfC^$tx 
/cl Ofcf? F©B|Jffi£2 fcf-y F£2rffi]tC^:7 Fbfc&. 

H2*D*£5gsnr3 2 tr» h^-^t^co. spi4tcte 

[0 1 4 8 ] 01 0 (A) W. MIS (9) (10)©X 
#sj<-r>£^ttiifH*©tr? F7-f-JUF6 3 0"Cab 
So 010 (A) te.7fr$& *iv tf^Al^tffSW^ 

20 - f 6 3 2 ( 6 ^ 9 h ) . nm-eigmztitcBmmbffi 

me 3 4 ( 1 0 \Zv h) 16tf»h©*rrt?* 
^ h =i- K*W0"Cl>S. H«gB^^3- K 6 3 2 «S P 

1 4*^^<b-rsx^^^^-<>^s(j^-e*€. 

Ftcjcf) SP 1 4fctt»aftfc;**!»*#-f >**»f£ 

fiPffi^ttf* fS6 3 4B^*?^-f>ii KMUXtt 
30 ilt^f^^^-b? H«:W4/i:S)OMT*5. 
[O149]01O (B) UXZ-jfmisZtVXW. 

(MTVimmntit&t^'}) <o*7i?*i? f=j- F©f 

v h7-f-;UF6 4O©0!I£jrjU-CC>S„ 

[0150] 010 <b) ic^-rx^^mmn^ 

^S^St-C&SCt^-r^^a- F6 4 2 (6t'y 
F) . fiPffl-C}g^3*a/cBPffi?HmiffS6 4 4 (1 0t» 
F) i»ffSSf»4«cStHfl|UJ?xdi*1$?Er*uy^* 
40 #^6 4 6 (4 bf? h) 2 0 C ? h©^^i? 

r»^fitt8faT7 h¥tt&©-C2 4t?7 F^b<«3 

[0 15 1] 01 0(A) <B) tt. i»-rn 

^TJS^st-:^** Fn- FtMEiW -SC £75iT#S„ 
(0 152]WT. (9) ©SPCC*t-r*BPI«!nlM»^ 
50 (tt-FJUnff^* »*iJ«-r>**«lA^£l>5) (1 
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0 ) ©s pcc#rsHiffitt8ft£ mrm* zvtx 

l*0IMt«:-3i»-c8iWr*. 
[0153] £T0 1 *Bl>TC*i&©*^**frJ-* 
i/toKsMtt^-FSxT^fc^TBMil-i-*. , 
e>©^«^SP©^*>; (ROM) 5 2 J: 9 I _DAT 
A_BUS9 4£/Ct,T£g$ft > CPU 1006$? 

^sns. ^/cmriBfiP«ii^2 2« > wi&wmmft io 

$S6 3 4©1 0 if -j VZ2Vy htEM)mis7 FU 
i£5Bt/tPA_BUS7 2(cHi:frf S. SP14KX* 
**tf-f>*£te*flt,-Cte9, C©ffiKXA_BUS7 
8ftatt3ft-5. XA_BUS7 8«ALU4 0©A;fr 

1) iSPB_BUS7 4{C^3nr^5. ALU4 0 
©^-^©A^tt* BWi4figS2 20m*-C&SPA 
_BUS7 2fcS«3tn:i>4. ALU4 0©aj^». 
WW_BUS7 6{Cj£KS*lTO.&. WW_BUS76 

its P(DAjnc%m2tix^z. 

[0154] $TflDllX* » >3?^»^©Hff 20 

[0155] WISlX $ » * ^ > ^m^ifimit u 

S5fBBPffig«itff$R6 3 4{CS-3tBPffi£$fi2 2#S£/£ 
L;M£SlBPiB#M^ftT|lrfc&X* » >?-#JZs 

[0 1 56] 01 ltt*n***»*JiW 

W$iWat Z ic#><J>7 o - 5=- + - F m-e& 
[0157] m?z$t$<Dmft<Dffimc s P i 4 icftmz 

nTU5X*7i'5i<-f>^*5XA_BUS7 8K:ffi^$ 30 
ft* Uf -^250) „ ^l/TiffBXA_BUS7 8 
±Or-^«PB_BUS7 4(Cffl^§tiS (^f^ 
2 5 2). gfc. BPtt£j£&2 2tfBPfBgttffiR(<:£-3 
0 tc®mm i mP P A _ B U S 7 2 tC Hi^j $ n 
£ Uf-;^2 54) o ALU40«, MIBPB_BU 
S 7 4±©<lifilBP A_BU S 7 2±©ffi£flngU 
i^S5:WW_BUS7 6tcHi^-rS (*?-»:/2 5 
6) „ fit, WW_BUS7 6±©<iI#S P 1 4(CA 
(^7-7^258) . 

[0158] xicmnz * ? * ;jw > n^n^omn 40 
[0159] : m.x tvviMy mtbtiiSivnmti 
6> mesmsmm^ 3 4{cs-3#BP«i£ji£&2 2*5 

LfegABPtftfiB* $ nr Hf fcft X * v >? # 4 > * 
#£l$;*ft t ^©ffitfSP 1 4fcf&3fl3*i*. 
[0 16 0] 01 2«^©X^-^^^>*^86^© 
ftflF Sri^-f-Stoi)©? a + - h S„ 

[0161] m&titGomn ©s&jct s p 1 a tc&$$ 

ftTl,>£X*-, i^>£#XA_BUS7 8{t|ii;*j3 so 
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tlZ {Zt-v-TZSO) . -?-LyTB?IBXA_BUS7 8 
iC'f-^^PB.BUS 74tCtH^l3nS Ut-v? 
2 6 2) . Sfc. JM^j^2 2#0PflgftfM«:£r? 

Uc&lfrBPfifi inm*sPA_BUS72{C{±}^3*i 
£ CXr^^2 64) . ALU40&. miBPB_BU 
S 7 4 ±©{t*> e>mrlBPA_BUS72 ±©fil£ j£g 
U &Jfl£W_BUS7 6(Cffl^-r-5 6 
6) . l/T, WW_BUS7 6±©ffl*5SP 1 4(CA 
68) . 

[0162] ( 7 ) 

Hi 38:. cal l^iretil^Wi^o^A 
©»T©8Hj®£I8HJT£fc«>©0-CS>£„ 013(t7jrf 
^(C. MAIN;l--^>3 0 0(C*Jt,>T, V?*-? 

> S U B 3 1 0 ^ftm-*1c#><D call #^#Htf § 
ftSi (302) . MWf^-f^SUBS 1 OK 
S&. ?:/Jl>-*><D*»fctt. r e t<SM* (3 12) 
*^*>nr*J0. CO^^HtfSnSi. MAINJb 
-?>3 0 0<Omiic a 1 1 (3 0 2 ) ©&©#£ 

(3 04) ccrs. fie^r^ 01 3K^-r^<D©(3i© 

^Jl/-?->SUB3 1 0f©||ff3!>^b-&iMA I N)l 
-?>3 0 05CMO. BtflBca 1 1^(3 02)©^ 
©^ (304) ^^Htf-rS/c*. V-7)\>-?>S U 
B3 1 OtC^fef &RK i*C*i{CM05fe©7 FU^^IB 
teL."CtJ< Ci*s^SiJ&S„ CC/cfe. cal 1 #^ 
^©tf^-?>^i^-rS^K^SItf©^K« > 0 
4 btc£5t,cm i )ft7 \f UK*** v i> tcffatt 

SteS^fbn. r e t^Ot^l/-f 

>*©#M£tK?SIB©*!i3£l,>5) *«fft>ti<5. 
[0 16 3] 8eSE©R I SC#S©CPUTtt. b5IB^ 

»K*»LTt>fcfc«>. cal 

al H^£*tTT4RKC». ZZv 

¥*HX{4)Witf ! ir')jt>[- (-4) br. 
7A*-5>*©fii{cS^ca 1 1^©^©^©T 
KU^*^ * » ^C&i|&tS/c&©tf 7^* ^ h 3- F 

[0164] t/frU&feffc0|CE>C PUtt. fTIBc a 1 1 
i^r^r e tffe^3Mf3ti4i. fjIB^Od/^A*^ 

> * ©ftaaoffBBOftffll (c(f 9 .1: 9 ft ^ - F f 
^7«lS%Wt/Tl»*. tSoT. BufBca 1 l*^>r 
eH&^iJMK. ®riB7'ny7A*'?>*©ftjgRO : a 
IB<D*BI*eiW-**^** h3- F (7-b>^5^ 
^) M*il/^>„ 3^atW©CPUt?». C©J;^ 
ftMlBT'o h,ts *) > ^©^jgSCXaiBOMS^-^ 
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"[0 18 5] c a 1 1 siqn9 -(11) 
call %Rb ••• (12) 

ret ••• (13) 

reti - (14) 

retd - (15) 

i n t inm2 — (16) 

brk -(17) 
( 1 1 ) — ( 1 7) iZ-fa&a- KSrT-k^^-Clffi&O 10 
tc<b<DX&Z. (11) \tPCtm*}-7)V-3-lszi->\, 

siqn9 {C«-^#^$feT F U*£*B*fW(C}^UT#i!£ 
■TSri-^^-C*?.. ( 1 2) UVV 7. 
-*>3-;Hft<&-C&»). F 3 ft/cU^ 

ft&X&Z. (13) £->ift 

4*-c*&. ( i 4) «su«?ii^x«0<i^a^-^>^ 

6© i) £ - >^"Cab-2>. (15) ttf^* * ^MSJb- 20 
^>7&i6©y^->#^T&S„ (16) «V7h>?i 
T§J9ii2Mft<£-e£>£„ (17) BV7 F^iT • tv* 

[oieejHutt, inrfB (mop cffi^-y-^-ji, 

Mtin-^-c^iCiiSt^n- K6 5 2 
ttfBsiqn9 (8 \Zv h) 6 5 4i^*. 16t^F© 

[0167] ^H!S^©C PUW call ^Htf 

•5. 

[0168] jwt, *^-^>'^«rrs*<&4 ur 
(11) ©PCtB*hf:/;u-5f>3-jbfiHK if-^i — 4 o 
^>2»6 U (13) O'Ji;-^ 

[0169] £-rm 1 *ffll>-CCft6©ffc^£!£frr£ 

6©^«^gp©^*y (ROM) 5 2 J; 9 I DAT 

A_BUS 9 4^b-cesi3n. CPU10©^t= 
2 OtcA^S4a-5. i^f3-^2 0r. 

^J$n-5„ £fcliirlBBPffi£Ji£gl2 2M:. ii'JtBfwXT'U 50 
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-^y > Hff$g6 5 4* 1 fcf* F£Ks&S->:7 F utcm 
■?4Zsm&hXZ2Vv YCOWBf-i — XSl> F 
imm^l. PB_BUS 7 4{ca^-T-5. SP1 

Xftltl2f3 0©A^3«:Jti^§tl/cXA_BUS7 8 tea 
;*rc$s. 7 K UXjflijg 3 0 © ^ -^©A^Jtt. BP 
ffi£f£S2 2©ffl*r^PB_BUS7 4CC^3tl 
Tt,>£. T FU^JnlWBS 0©ffl;*J (ADDR) I 
Aff^8 2*?>Ut:^gP©I_ADDR_BUS9 2 

[0170]*fc. I_ADDR_BUS92MI_ 
DATA_BUS9 4»^©^7'i?xi' Fa- Kj&ffc 
^3n/cROM5 2JCg^$nT*J»3. ^3>ha- 
jl/jL^.»,h (BCU) 6 0W. CPU3&>6tH^Sn-5S 

(^gp^^xccffl^^n/cM-^) tea 

-3^ (ROM) 5 2#.£f"JtBi&^©*:/^ * 

f- 3- K*«»BW- R E A D*fl®ffi#?ra}7^-r-5„ 

[0171] sTPctmy7Ji>-*>^-)ift&<Dm 

[0172] PCtgM-y-^-^>=J-JU^*s||tf 3 
tl5i, 04-CgiBJu/cJ;^K:. P C 1 2 tt:f£*fl 3 ft/c 
•fni/Z&itjyzsiKDfgifixii ? ^(c^MSti. SP1 
4(ct§^§n/c^* * ^tf-O*©^'?- F-t>-^X 

(4) /cWfw 5";^>F$n-s„ -e-^rpc 1 2{c^ 

[0 173)01 5«PCt@2*1f:/;U-?>:3-.>Hfr<% 

[0174] Mi2ift^©!?tT©SflJfC S P 1 4(C^3 
<VCI,>S*£?*5iW>£#XA_BUS 7 8CCt±J^7$ 

(^fyT'270). enter f \<>*ym%i<D—-H 

<D At) trsi). gpffi£j£g 2 2 #s£j£ L tc constant^ - 
* (-4) #T FUX*DJ¥S§3 0om-%<OAJ]tteZ>. 
-eUrTFU^ttJ»S3 0-CBuiBXA_BUS7 8±© 
X£?£#^>£©ffi£-4£Jjn©UTM9T FUX£ 
tS^fSX 5? ^^©#*ii*T F UX^fiSSti, WW 
-BUS7 6«Cffl7J§tl-5. t?IBS#ji*TFU 
X(JDAf^84^l/TD_ADDR_BUS9 6 
(CtH^^nS. Uf77*27 2). P<W>* 
'J^>*4 4-CttPC 1 2(C^3tlfc7'P^A*>? 
>f©fit*s+2 3*T,rK0TFUX*i^R3ti-r. DO 
UTt^8 8?r/rLtD_DATA_BUS9 8{Cffl 
(^f -^274) . fl,tCPU*6BCU 
6 O'sOf-^ftttliy FW^Ti'T-^ ^CC 

J1-S|5y*y©7^ Ft^-Yi'^llff-r-S Ut-; 
7*2 7 6) . fP^il!riBBCU6 0«g[';^Ji^ Fff-SftC 
mriBS^ii^T K^4^*';7 Kl/^iLt 
y* tci£tf 6*1*:;* * » ^{CHfJlBKO r F \s*Wtem 
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[0 1 7 5] -ei/T, W_BUS7 6±<Dfii*iSP 1 
4CCffl^$nS <X^»:/2 7 8). -$ts.t>%*$v>; 

# ^ > * ©fiiai - 4 b /cfiiicEff $ ft -5. 

[0 1 7 6] &5CPC 1 2(C^3nTt^^n^7A 

*5XA_BUS7 8(CtU^$4aS (^7 i y^2 , 
8 0). £ /c. MiiWmkfm 22IJ, #<%©=*- x 
i> h=i- FJC^ftT^Sliafaf 5 -* XT'u-x^^ f-f# 
$g654£l£?F F Lfcfglf A >&§g I, 

~C3 2fcTy hOIM^-fX^U-a^OF i mm££)i£ 
b. PB_BUS7 4(cm^TS. WETFU^JIWS 10 
30«XA_BUS7 8±©^oy5A*>5>^iPB 
_BUS7 4±©BPfiif t -f^^'U-xy>h imm£JJD 
#l/^KT FUX (ADDR) I A ft ^8 

2£/M,T > I_ADDR_BUS9 2(Cfci};W-2> (* 
f--y^2 8 2) . -?-L/TCPU^€.BCU6 0^©^ 

U (ROM) 5 2©y-F?OJUfcifcffU #«Sfc© 
4) . 

[ 0 1 7 7 ] %CC r e t #^©*fWOttffi«:oi»TK 20 

[0 17 8] r e tt*HWWr3ftS£. H4T?SWIl, 

$©{BftSPC i 2K:a«3ti, SP 1 4{Ctg$ft3ftfcX 
*v*#4>iHI!&ifi7-Yy<<X (4) 
^>F3ft£„ 

[O179]016ttret *^©ttff *BMirr<5fc«> 
©7n-? + -F0-c#>£„ 

[0180] fTE*^©|gff«r«:tt. S P 1 4(cffiMS 
ftfcX* >*>f«-r>jrttff«tlfcJU-^>^©R5ft7 30 
F UXaWMftStlfc* * » t>07 F 3 L/T l>5o 

[0181] WIB#^©SSfT©**JfcS P 1 4tCf&Jft3 
ftTHS* £ y >£#X A_B U S 7 8 (Ctftfjg 
ft5 . ^trXA_BUS7 8±© 

>*t*D_ADDR_BUS9 6Ktftfj3 
ft* Uf?7'2 9 2) . -eUTCPU^6BCU6 0 

o. *HM*y©y- fim *ji>**fT?-s. bp^he 

B C U 6 0 tttt y »xx h ft#K*-3fif. gMBX * ? * 

>**^*yrFux4U"cy*yKR»6tifcx 40 
*»**6«iaR»)r Fux*R*ut. y*y <ra 

M) 5 0fe68dH]3ftfcffllER95lB7Fu;*i;l:D_D 
ATA_BUS9 4*>6D I NAPHR8 6£ftb?CP 
VftWct*)C*ti. 3 6>(CD I N<t^a>6 I Afi-Sf 
3£8 I_ADDR_BUS9 2{Ctttfj§ftS 

(Xf-?7'294) . *L?CPU*>6BCU60^© 
^«totfILy*:t*Ffi##7 9. fl-Sfl 

(rom) 5 2©y-F-y-^****tfu 
5tr Fi/^©*^©*^**h3-F*R*W-i- (a 

7-^2 9 6) . 50 
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[0 182] *(/TT. XA_BUS7 81©W^# 
^>*©ffitt. WE7FUXJHJM*3 0©-*©A*i 
&S. 3ffcg|Ifii^g2 2*5^L/cconstant7 : -^ . 

(+4) #7Fu*ao*»3 0©^©A#£&*. * 

L-CTFUXftlffSS 0"CgJiBXA_BUS7 8±©X 
*yi>#J>it<Dmk + 4ZMW-LX. ROft©*-* 

bfcX * 9 jrffitt&jHRx V 7©7 F 
/£3ft. WW_BUS7 6(Cffi^3ftS (Xf-7^2 9 
8) . *LT. WW_BUS7 6±©fffBr FUX (R 
^©^-^tffig&UfcX* y fWMM&Hx. y 7© 
#SP 1 4(C{iti;3tl& 0 

0) . 

[0 18 3] (8)J»^»J/aK(pushn), 
aa»#» ( P 0 p n ) ©i»K 
ttXt/fcJ^K. *fi©#(CRI SC^OCPUtt. 
tttfe*iS«&*A:«)F , 3a5(C^<©mffiuyx^^% t ^ 

j Ey«:7i'-fea-r&citt<cpurtasr*a«:^<© 

ki 6*©»wiuyxaf*t%. ^a©isa{k?:0-or 
0*»U c©J:5(crta5uyx^*^<j#-o«t, 
SJ •) tJ-:/;t/- ? >n -;U©B#© u $ jgjg 

[0 18 4] e©j:5&US>**©f*»*>«IB*ffSi» 
Skfctt. #»»"CfiJBLfcrtSf4air9*(c««-r 
Spushd^, X*y£©|*jg*US?;* ffi 
Tpop^fflUTWc. CCC-j&to&PU shift 
^Rtfp 0 p*$3©ft* liiiltS. 

[0 1 8 5] 01 7 (A) (B) ttpush^HfrBS 
©tt**«^K3nt,fcHr*D. 018 (A) (B) 
ttp o p^aaf^©«i**ltaWK*b?fcH , Cft<5. 
017(A) (B)RCfl818<A) (B) *JH,»r v 

[0 1 8 6] 01 7 (A) tt. tftfflUy*£Rl©?3g 
*^*?i'tC#*lU-r#^"C*S' push Rl'ii 
*ffSt»?k«^©»***Ori»i. »»^<o^mtc 
tt. S P 1 4 ©ftStt^fi©®^ 6 4 *ii>*n/cffl(CB 
l»r§n* (017 (A) <tii*rj:3fC1 0 0 0tf99 6 
(CEirSft*) . *L/-C. E»3*ifcSP14©X*» 
^*-f>5?*5^T^-=ey7 FUXT*59 9 6K:iafflU 
i?R 1 ©rtga*J#tii$tl-2>. 

[0 18 7] 017 (B) tt. 3 6>fCiafflU^**R2 
©rt^^^^^fcStm-r^-C&S' push R 
2' *^3ftfcJg£©»S*jj*t/Ct>4. ^#^©H 
ff B#(Ctt. S P 1 4 Olftgtm&tDWP h 4 &V-frtltc 
ffi«CEfr<ShS (017 (B) <fc^(c9 9 6#9 
9 2(C|g»f3hS) o MSrSftfcSP 1 4©X 

^vf4i-f>i>ifijfitjt^:V7 FUXr*>-59 9 2(ciR 

[0 18 8] 01 8 (A) tt. X2vir<Dto&S:V\mi' 
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V**R2KIK9fflTi^-TN&-5' pop R2* #H 

b\ sp i 4©x# ? ^!jw>£#7T*i/-c(,»-5-><*yy 

F1/X9 9 2JCf&fft3ftTl>£rt;gb#£0?c;*ft-m 

3H5E©fflCC4^S3tlfcffl(CigifSn-5 (018 (A) 
jjrT «fc 5 tClltf BIT 9 9 2 -C* o fc©**|^T& 9 9 6 CCjg 
$r£ft*) . 

[0 1 8 93 018 (B) {*. MCCX** *©F»*gf<S:$fl. 

m\sisxt>R i tciRoa-r^-c*?.' pop rt 10 

#^T3ft/c**^©8fr££^0-COS. S^<D^fB$ 
T KU^9 9 6tC^3tirc»Srt^a*si «3/c3ftT 

iafflu^ x#r uct&iwsfts. *Ltspi4©rt§ 

»3g&©ffite4#£3ft/cffi{CM§r£ftS (SI 8 
( B ) iCTjk-T ct 5 tCHtf BtT 9 9 6 ofcCDJ&s^ff^ i 

oo otcsifsns) . 

[0 19 0] ccoct^fcse^B. w^am^^t 

^s^T^-ir©©**^*^. pushup 

o pf^&m&®mK>&oxmi7?zct&>&g-c$>-, 20 

tc. p u s h^p o p^&B 1 1 
[01913 ^oT^£$:©l^X£fC*tUTX# -;i"s 

[0 1 9 2 3 ^-c-c *H*SM©cpur«. 

[0 1933 Pushn %Rs -(18) 30 
P o p n %Rd ••• (19) 

(1 8) «iSM^'u'^'i^^<DT-fe>^'7©iBi^*^L 
T*J«). %R s*>iE>R0$-C©n<S (nti 1#><=> 1 6© 

^^^-T^^-C^S. (19) Ba^f^©? 

i#>6i 6<D&mm (ov-^f-n^Mmmic%R(i 

R 0 &-V<DVim \sV>7, Z^tf v 7"r^^r%-C*S. 
pushn, popn^ii. Kt^ 
•^7>F*e.i5. %RslJpushn^©^7> 40 
Ffl/^^R s #>£R 0 *-C£X £ *tC#£iitf 
^©Rs01/yx3?Sf5:mt/n>5. %Rd«po 
pnij^0^7> F"CR 0#>6%R djg©U^.X£tc 

x£ ^^^€>7 r -5f*J#or< 4S^©Rd(Di/yxii 

[O1943019tCpushru POpniW©^? 

hv^7"jSr^-r„ Tte©4 -f-;l'KCC%R s 

Jfctt^oRd^ts-K^AO. 1 6^*Stfl.fflU^ 
X£©ffig©U^X*#Jg5g-C#.5. 1fJ*Ui>X£<bX 
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[0 1 9 5 3 @20B^r>a^ (push 
n) . jft|*jj«5r^^ (p o p n) *S^f-T-5fci?>©^N 
-F9xT^JjS£^Wt-£/cfe©:/P^0T;fcS. 0 
l^^iii^T'f fafft<£ (pushn) ElO'jH^ s» ^ 
4& ( P o p n ) <Dffi.WtC<&&tj:mt*TR*) toUT. Si 

4u 1 wro#>6>r i 5©i 6*©tafflu^xaf-c*> 

•5. lttT'-^^X (D D AT A_B 

US) 9 8 i^-^OAtB^fctf 5. &tcVV>Xit*m. 
t^-TSl^XfjltRT FUXff-Sf 5 4tt=i> FP-;H5| 
Ifg^P y *4 5*>e>5fc-5„ 1 4ttSPT?X***#-Y> 
£#tSSfl§ ft SPHCDfSTKU^U (D 

A D D R B US) 96£32tf? F©7FUXjJ0£t 

S3 OOA^tC^-r-SRgpr Kl/^^'X (XA_BU 
S) 7 8{Ctftt>-C£S. T 0©&<5 — 7? 

(DXMtzi > F P-;H5Jgsyp » * 4 5 7&>6©tt;*j3ft 
FM-^2 4tt}gi&<*ft-Cl,>-5. TFUXttUr 

S3 0Offl^»7 7? (A d d LT) 3 2t?7s-f3 

ft. 3£CCXA_BUS7 8£?cW:WW_BUS 7 6 ic 
m^3n-5„ WW_BUS 7 6«SP 1 4©A*(C^ 
3ftTC>£„ 3> F p— ;H5J3gt/P f ^4 5©tfi(cB4 
F©*;£>£ (c oun t x) 4 6*s*»3. $SM"r 
£U^X#gfc£27-t/> F-T£„ X. 3>Fp-^IhI?S^' 
P £4 5ctHC«:02 OTttinSftT^ScC^-OX F 
9i'^a>U> ; X^*5^ > f3 i pushn. pop n^^- 
©^7>K%Rs, %Rd^-r5ii^K:, 41; 

(BCU) X-ftflKDXZv fX-OTZStsS*:') (RA 
M) 5 0 t&r'-tKDAtilftZMfflU. READ. WR 

[0 1 9 6 3 fr&m-fy is*.$t& (pushn) ©H 

tTB#©K»^«:ot,»r i^Hjf -5. 

[0 1 9 7 3 Jg*k/ » (pushn) $ 

ft££. 04-CiaWL/cJ:5K:. %Rs©l/^i!i# 

©yiffl u £ #>6mffi u *>x ^ r o * -e©yiffl x 
*. 

[0 1 9 8 3 021 Bpush n^Kl^^-rS 

[0 1 9 9 3 push n^©||ff©«*7J{C^7 ? F 
«^2 4©offset{3:-4tC/j:^. iy^^f (count 
x) 4 6tt-fe*Ptc^ iJTSft. SP 1 4(C|g^3ftfcX 
£v ^^-0^ffi*sXA_BUS7 8(ctn*3ftS (X 
f-^lOO) . 

[0 20 0 3 ^tCT Kl/^1»S30»XA_BUS 7 

8±©ffii-4£fllJlSU£*£7? (A d d LT) 

3 2tCAft£ (^f^l 0 1). 
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[020 1 ] 5»f (Ad d_LT) 32©ffl»7KU 
X^^D_ADDR_BUS9 6K:tb^)3n€>«, n>F 
D-JUHgg^D v £> 4 5 "Ctt-f >X F 7 * a > 
2©T(44 hK.Utt2htc%Rs tuy>2 (co 
un t x) 4 6©H£H#U£S£Ui>**j§i/?7KU j; 

xft^5 4KtH^-rs. 5 4(cj:or®!R$nfcui>x 

££r-:$m'X (D_DATA_BUS) 9 8{c©tf. 

m**y (ram) 5 0©stjA*«i^-r-s 

•^102). 

[0202]Xf?^103m W>ir (coun 10 
tx) 4 6£%Rs£tt!S-f.&. ^U^itttUi?** 

dd_LT) 3 2©{l£WW_BUS7 6£jH;-CSP 
14(CS*jA^pu shn<DHff£i|&bS Uf?^ 
104). 

[0 20 3] ^KftHttti*^* (count 
x) 5:^^X1 U 57? (Ad d_LT) 3 2©il£ 
XA_BUS7 8{Ctti;tjU ^f^l0 1«Mi 
(Xf^l05) . 

[0 2 0 4] ^tcjfiH^ 7^4^ (pop n) (DStEff^ 20 

[020 5] ji^y^^ (popn) *^f3tiS 
£. 04 •CBMBl/fciSK. ^©ftg#siftfl§uy 
X £ R 0 6% R d © U^X £#-St©tflJB u t?x 2 «:» 

[ 0 2 0 6 ] 13 2 2 tt. pop nft£®ftfr£Kl)IH-£ 

fc»07Q-? t - F@r#>£. 
[0 207] pop n^©gfflic^7-b » Fft-5|2 4 
tf+4lCft3 0 W>Mcountx) 4 6lit'ai; 

yr^n. sp 1 4©x* » -f>*©tt#XA_B 30 

US7 8<t7FUXAX ( D_A D D R_B US) 96 
iCliitsitli (Xf^l 10). 
[0 20 8] &K7Kl/*JnJIW3 0ttXA_BUS7 
8±©f64 + 4*tn*L***5»* (A d d_LT) 
32ftAft£ 11). 

[0209] ^K^»y* y©y- FiJ-o^llfrf 

•5. 'J- FSnyc^-^li^-^^'X (D_DATA_ 

bus) 9 84aoriaffluy^^i ltcstii^n 

•5. C©i#3>hn-;l/[BlSgynyi'45T , B*>5> 
* (c o un t x) 4 6£uy*#j&R7 FUXfI#5 40 
4(CtH*-T5 UT-^l 12). 
[0 2 10] Xf»>7*l 1 3-Cli. (coun 
tx) 4 6£%Rs£itt&T£. ^U>i£«uy*£ 
©ftSM*y^©§tii#tt7c7L/T:te«3. 7-;f (A 
dd_LT) 3 2©ffi£WW_BUS7 6£jIi;T:SP 
1 4{C#*iA/C-Cp o pn©^fr£&*>& (^f-^^l 
14) . 

[021 l]«l/<«tl>i*»*!»if (count 
x) ^7^1 0. 77? (A d d_LT) 3 2©ffi£ 
XA_BUS7 8£7 FUX^X (D_ADDR_BU 50 
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S) 9 6CttftfjU Xf s^l 1 lWK©teS^"5ig 
T (*r?7*l 1 5) . 

[0 2 1 2] C©<fc5Ct' pushn %Rs" T%R 
s^^ROSrOpyx^^^^y^JcStjia), g 
fc-popn %Rd' *#>6i&g&<I&©? ! 
- 2 £ R 0 frb % R d $ "C© U X * (CRT C £ J&JfflJfe 
£. fc£;Ui. " pushn%R3' ©Htf (Ci 9 U ^ 
X * R 3 frh R 0 1 V Z—fo&V 7 v *s a V t £ . 

[02 13] CCGCfc^T *©{&,>;£(£ — 3©$IJ 

£R0*>e>J(ifc:&-?Tfir< c£fisffsu>. c©<fc^{c 
fS<h. R0*>6Rd*?cttRs{CiI$©!&g©£ct,>U 
* #^*;h-f . p u s h n ft^Stfp o p n tft^S: 
^)¥W(CUyx^©^igX»m»*tf5Ci*i 

s. 

[0214] fi£-3r*ilffi^©pu s hn#<£5:tf p o 
pntfi><££Jm>SC ££<£«). U^X**^* y 

*©&IH# pushn. popn ©&*— ^rUtf r 
t£. t<Dtclh*7is*>; ha- F^X^'ni^A 
^ffxf-7^%ftj!>(cu *>-3HfT^-fi';l'%— IH©^ 

Sii>©f-^i';l/-CfT^Ci*iffi*5. cnKJcOWJOii 
[0215]-^. Chft*Wr*«W»3Rtt*-» h 
Ucfc©r$)S. 

[0 2 l 6] tic. *^6feM-C«X^7i'^'f>^#ffl 

© u^x ^ s p i 4 zm>tcm-&<Dmm7 v 

(pushn) . W&Xv (popn) ^IKf3 
#S/c«?>©^«:o^TiftKb/i:*i t XZvV-frAs* 

[0 2 17] (HtkM2) EI2 3«> WkWm>-?4t> 
oa>ta-ii(Dn- F^xT^O-^i'H-C^S. 

[0 2 1 8 ] ^v^aa^t^-^tt. 32K?F 
v^i7n3>ha-5-C*0. CPU 1 0 £ROM5 2 
iR AM5 0. iS^^g@IgS9 10. fiJRttftSBB 
920, y-b» H5]gg93 0. 7 , ';x^-7940. 1 
6tf7 FT'n^^^^l/if-fvg 50. 8tsh7"Dy 
7vy;^-{v96 0. i/^-f-79 7 0. 
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-»Ji5i> hDMA9 8 0. iSilDMA9 9 0. f(«)$£# 
3>Fa-5800. i"J7^l"f>f-7x-^8 1 
0. VU—>\'3-~v b (BCU) 6 0. A/D 

^§8 3 0. D/A^ftS8 4 0, A^tf- h 8 5 
0. H^*- h 8 6 0 . I/OiJi-hSTO. Mfh 
6*gSK-T^&a^'^9 2, 9 4. 9 6. 9 8. #Sf 
>8 9 0l?£$tf. 

[02 i 9] Butacpui o». x$ vzxjisz&m 

I^ff^tf^. SECPU1 Ott. io 
S?^l//c. ^0U©*ff»£SMfri/-C*j«3. mflBJg^ 

[022 0] SEoT^HSfeWDW ?03>t a -$ 

[022 1 ].*fc. u^x£iSM^u^x*txiB©&yi 
*?a^ct < IBtt u . mo i&AfeSROT VA? - ? > 3 - 

[0 22 2] ^BJ©-7^^D3>f^-ar«^«7 - 
^ji-fOA-va^iaiSS^. 8l?iag|g^©&«© 20 

^^zmm? set a^m^s . 
[0223] tj:is^:mMit. ±i&mm~cmm\sfc&<D 

[0224] 

imw<Dmmum.m 

[0 i i *mmm<Dc pu<DM'&mi&<D®m*:mm-?z> 

fcg)©0-C£>£. 30 
[02] ^^tfflOCPUO^FOUS^^-tz? 

-r. 

f -5fc«)©0r£>5. 

[06] 06 (A) (B) tt. SPt@*fP- YtoG&U 40 

[07] 7 - F 7 s - ZWc&lliU <DSP mi v-b' 0ir<9}(D 
HrfffclB bj-T £ tcit><D y p - * - h 0t* * 5 . 

[08] 7-F^-*##i£#©SPtB*tP--Fift<£© 
ttft&Kgj-r S /c&© 7 p - ^ + - h 0t?£> 

[09] 09 (A) ~ (F) tt. tHRC[»l,-?>tcbfc 
o r if =7 A*i^f 3 ft 2>m&<D& JV- * Zste. <fc £ > 
* »; ±©X * ? ^©ffifflt*iS§SO-^ £ -y Zitf.'iZs Z(DW 

[010] 010 (A) (B) (i. & v i> & 4 Is 50 
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[0in mm** ? *#^>*&iw^®ttre&igg§ 

[012] ? Z#J^Z&$i'fr3i<DWiVE*&m 

[013] c a 1 1 fft^i r e t^tCJc^^p^A 
©Htf ©SM»fct&BJ§-r S/t«>©0r<& S. 

[014] pctaM-y-^-^^^-j^^f 9 yy 
[015] pctmy-yfr-ri'^-Ji'tit&omtzm. 

[016] re tft<&(D%)r?*mW?2>tcito<Dy a-* 
■f- F0-C&S. 

[01 7] 01 7 (A) (B) «pu sh#^HffB$© 
»* ilSWK^O fc0^ife £ „ 

[018] 018 (A) (B) »p o p^^tfB#©S> 
# Zm&mCTjk U/C0-C* £. 

[019] pushn. pop n-dM^Ofcf? 

[02 0 ] H^jJ/aiM (pushn) . jit**? 
7*f?H* ( p o p n ) **ff f SfcS)©^- F TflWS 

[02 1] push n#£©tttt*»iW-r3fcft©7a- 
— + - F0-C&S. 

[02 2] p o p n^©S6^*|ttBJ-r-5/c»©7P- 
[02 3] :$3life©7f£Sg© W i-oayfa-J ©^ - 
[^©SSBJ] 

2 V-T i/03>ta-$ 

10 CPU 

1 1 vim\sisx$ 

12 PC (^"ny^Aj&'Jri/jr) 

13 PSR (^PHs^^Xf'—irXl/y^*) 
2 0 #^7=3 

2 2 gpffi£j£3£R| 

2 4 tf:?-fe* F«-^ 

3 0 7F UxmWm 

3 2 (Ad d L T) 

40 ALU 

44 PC-f>l";^>f 

4 5 3> hP-^HHUg^P » # 

46 4t>h*')>f (countx) 

50 y*y (RAM) 

52 y*>J (ROM) 

5 4 U^X^SlRr Fl/Xfif 

60 ^ayha-^a-yh (BCU) 

72. 74. 76. 78 fttiU'Ol 

82. 84. 86. 88 &mt*m 



92, 94, 96, 98 
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[01] 



92I.ADPIBU5 g? 




[02] 



[03] 



31 



RI5 



RI4 

R13 

R12 

Rll , 

RIO 

RQ 

R8 

R7 

R6 

R5 

R4 

R3 

R2 

Rl 

RO 



SPI4 
—J 

iaoo 



us 



106 



102--; 

I04< 



[05] 



992 
996 
1000 
1004 



100 



PC 



PSR 



SP 



ALR 



AHR 



3 13 

3—15 
3 — -16 



S t PI4 
1000 [ 



0 


b 


c 


d 


e 


f 


g 



600 *9*tr<Xri> 



1000 
1004 
1008 
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502+- R0-R3 t 



main: 



0506- wCall SUB 
507- - l"-^^^ 



[04] 



sub: 

pushn R3- 



-524® 

$6>SP 548 
odd %SP t x — L526® y 



_ _ R0-R32 
©528 Tft~fzJtB.?s 

529-U-*d %R0,(%SP + y) 



sub %SP, x- 
popn R3 — 

ret — 




-530© 
532© 

:534© 




-544 ©©SP 



^ -542<DOSP 



[me] 

(A) 



612 

_J 



614 

A— 



6*%> - 



~6tV> 



622 

\ 



(B) 



624 



616 
I 



^610 



* A* IT - K 



626 



628 



620 

) 



' 6 fc^VV 



6 fe.V> * 





^2 













[07] 
w %Rd t [SP + imm) 



S P — - XA.BUS 



1rnm — PB-BUS 



XA..BUS + PB.BUS-— (Addr) 

i 



,S2I0 



S2I2 



,S2I4 



(Addr) — — D. ADDR. BUS ^S2I6 



Do data read bus cycle 



S218 



D_ DATA-BUS— ^ WW. BUS .S220 



WW- BUS — %Rd 



.S222 



(24) 
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[08] 



*d.w [SP + imm), %Rs 


sp xa. 


-BUS 






imm — PB 


.BUS 





XA_BUS+ PB^BUS— (Addr) 



^S230 



„S232 



S234 



i 



<Addr)— *- D-ADDRJ3US ^S236 



%Rs — PA. BUS 



S238 



PA _ BUS — D- DATA -BUS ^S240 



Oo data write bus cycle 



,S242 



[010] 
(A) 



632 



tV3 - K 



634 



6 io cTvV- 

(B) 

642 644 

X_ J 



630 

J 



640 
646 ^ 



[09] 



(A) 



(B) 




►Z?6(SUB2c 
224 



C25) 
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[ill] 

spa.*? ymfy 

add %SP , limn 



SP— r XA-BUS 

I 



XA-BUS — PB_BUS 



r 



imm — *- PA 


-BUS 






ALU 




PB-BUS+H&-BUS— WW-BUS 






WW_BUS — SP 



,S250 



S252 



.S256 



^S258 



[012] 
sub %sp imm 



SP — XA-BUS 



XA..BUS — ■ PB.BUS 



imm — PA. BUS 



ALU 

PB-BUS -PA-BUS— 1 



.S260 



S262 



„S264 



WW-BUS--^ 



S266 



WW_BUS — SP 



✓S268 



[013] 



30OMAIN^-^-> 

1 




3iq r?~>v-+^ 



312- 



SUB 






® 






-ret 





CD,®,®, 



[014] 



652 



'8 



650 



654 



[019] 

pushn^^, popn "> fc%V"r^" 



re 






3 O 


o o o O 0 O 1 0 


op 


0 o 


%Rd cr%Rs 



pushn 
popn 



op 
O O 
O I 



(26) 



1 0 - 9' 1 4 



15] 



[Ell 6] 



call imm 



ret 



SP— XA_BU5 

I 



XA_BUS-4 — 
XA-BUS-4 — 


•WW_BUS 
•D_ADOR-BUS 






PC + 2 


D. DATA. BUS 






Do data write 


bus cyc-te 


i 


WW-BUS— SP 






PC XA 


.BUS 



,$270 



,S272 



^S274 



„S276 



•S278 



,S280 



XA.BUS+ fmm 


— -I-ADDR.BUS 






Do instruction fetch 



,S284 



SP — XA- 


BUS 










XA.BUS— D-ADDR..8US 


__>$292 








Do data read bus cycle 
D. DATA -BUS — DIN 
DIN-— I.ADDR-BUS 


^S294 



I 



Do instruction fetch cycle ^S296 



XA .BUS + 4 ~WW.BUS 



WW-BUS — SP 



,S298 



,S300 



[HI 7] 
(A) 

push ri £tt*g^#*> 



SPI4 SPI4 



1000 1 c=> I 996 




mm 



992 
996 
^000 



t B ) 

push R2 %W"&x~>toS 



SPM 



I — 991 



SPW 



996 [ | 992 \ 



Y///ZY//A 
/////////A 



992 
996 
1000 
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[018] 



[020 ] 



< A) 

pop R2 jfe-frjltfr o,*»5 



I 992 M» 

***** 



R2 

_t 



y///A^/////j 



992 
996 - 
IOOO 



< B) 

pop Rl j£*T*5-*>l5tF* 



SPI4 ♦ : . 
996 




1*4 



II 



RO 



R!5 



I4 X 



98 D_0ATA_BUS 



r 96 D.ADDR.BUS 



r78 XA_BUS 



SP 



— j 
54 



count x 



Add.LT 



(76 WW.BUS 



✓24 



-4a 



RAM 



60 



BCU 



W 



SPJ4 

[996 



Y//S//////// 



SPI4 ♦ 



996=* r-ftooo 




t*4 



[02 1 ] 



9 



offset- 


-4 


_^SI00 


count x e= 


0 




SP-^XA 


-BUS 





Add_LT— XA_BUS+ offset 



Add.LT — D-ADDR_ BUS 
RF[%Rs -countx)*D-DATA.BUS 
do write bus cycle 




SIOI 



S102 



SIOS 



SI04 



Add.LT — WW-BUS 
WW.BUS-^-SP 



3 L 



countx— — count x •* I 
Add-LT— XA..BUS 



(28) 
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122] 



2 



off set = 4 
countxa O 
SP — XA.BUS 
SP~ELADDR.BUS 



,SIIO 



Add-LT— XA.BUSf offset Sill 



do read bus cycte 

D „ DATA. BUS RfF (count x ) 




SI IS 



Add-LT-^VVW.BUS 
WW-BUS— SP 



count x— countx ♦ I 
Add-LT-*-XA.BUS 
Add, LT—0-AOOR.BUS 



6 
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[02 3] 

^ 2 •z^-fnn -9 



^890 52 



2 



CPU 
77 



-10 



ROM 



920/ 



930 ; 



94Q^ 



n 



16 t-VV 



95C 960^ 



ft 



8fc-W 



k 970 98Q 



1 



JiTsfe DMA 

99Q 7 ^ 



>50 



R A M 



800 



1 



BIOS 



ecu 



830 



1 



60 



3A/D 



^ =^D/A 



s ttlK . 



=sl i/o 4fT 



^92,94,96, 



07O > 
98 



J 



1) 




1 



Do 



